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ABSTRACT
Proposed reservoir withdrawals from tidal rivers have the potential to increase the degree 
of salinity intrusion into these waterways. Salinity is a primary factor influencing the 
demography of tidal marsh species; therefore, alteration of salinity patterns within tidal marsh 
systems may also alter the shoreline vegetation. Increased overall salinity levels may contribute 
to the loss of less salinity-tolerant species in downriver areas, and the establishment or increase 
of more salinity-tolerant species in these regions.
During 1990, a field sampling of the shoreline vegetation of the Pamunkey River, a 
tributary of the York River in Virginia, was carried out. This data was used to determine the 
contemporary regions of decline in importance of two salinity-limited tidal marsh plant 
associations - Peltandra v/rgm/az-dominated and Nuphar luteum-dominated. These endpoint 
regions were studied using historical aerial photographs of the Pamunkey River, in order to 
identify upriver or downriver shifts over time of these two plant associations.
The permanence of the endpoint regions of each plant association, over the photograph 
years (1953, 1961, 1971) and the field sampling year (1990), was reported. A computer model 
of the Pamunkey-Mattaponi-York River system was employed to generate the daily salinity levels 
of these endpoint stations between 1942-1986. Overall multiple-year salinity means, as well as 
frequencies and durations of critical salinity maximums, were reported. This data may represent 
salinity patterns which contribute to the decline in importance of each plant association at the 
investigated regions of the river.
In addition, an eigenfunction analysis was employed to extract the primary patterns of 
variability in salinity along the shoreline of Lee Marsh - the region of decline in importance 
value of Peltandra virginica. The major patterns contributing to annual variability in salinity 
levels, as well as variability between years, were described. Model-generated historical salinity 
data, spanning the 1942-1986 interval, was used.
Introduction
1.0 Background
Tidal marsh plants exhibit spatial patterns of species distribution, both within marsh 
communities and between such communities along a gradient from marine to fresh water. 
Changes in dominant plant species indicate changes between marsh types and are used to 
characterize different tidal marsh communities.
Numerous physical factors have been cited as plant demographical controls within a 
tidal marsh system: degree of innundation, substrate type, salinity, tidal current flow, 
bioavailability of toxins and nutrients, and oxidation-reduction potentials (Odum, 1984; 
Linthurst and Blum, 1981). Additionally, competition (both intraspecific and interspecific) 
has been postulated as a factor affecting species distributions (Odum, 1984).
Salinity is known to affect plant metabolic processes, as well as anatomical and 
physiological characteristics; and research investigating tolerances of specific tidal marsh 
species has yielded data in support of salinity as an important limiting factor. Certain marsh 
plants populate specific salinity regimes as a result of species-specific tolerance of salinity 
ranges (Waisell, 1972; Mahall and Park, 1975; Pearcy et al., 1982; Deschenes and Serodes, 
1984; Zedler and Beare, 1986).
Salinity therefore affects the distribution of marsh vegetation patterns. The influence 
is manifested along a salinity continuum spanning rivers from polyhaline to tidal fresh 
marshes. Fluctuations or changes in salinity levels, both natural and those resulting from
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management practices, have been demonstrated to have significant impacts upon marsh 
vegetation composition.
Because plant vegetation patterns are correlated with salinity regimes, it is therefore 
possible to construct predicted new patterns, according to estimated salinity changes.
Original marsh community locations along the tidal system, and the specific tolerances of the 
component species must be known in such a construction.
2
Literature Review
2.0 Salinity
Salinity has received appreciable attention as a factor in plant zonation in tidal salt 
marshes (Mahall and Park, 1975; Pearcy et al., 1982; Deschenes and Serodes, 1984; Zedler 
and Beare, 1986; Zedler and Beare, 1987). Numerous studies have focused upon the 
influence of salinity alone upon marsh species, as well as in conjunction with other physical 
factors, such as degree of inundation, availability of nutrients, and availability of light. The 
limiting effects of salinity upon separate life-cycle stages of glycophytes and halophytes have 
also been described.
2.1 Evidence as a Zonation Factor
Mahall and Park (1975) examined annual soil salinity characteristics (water content 
and salinity levels) on Mare Island along the Petaluma River. The study area contained 
Salicomia virginica and Spartina foliosa zones of vegetation. The salinity of the soil to a 
depth of 35.0 cm was significantly higher in the S. virginica area than in the zone of S. 
foliosa through two growing seasons. No significant difference was found during the winter 
season, at which time both plants were dormant.
In hydroponic experiments (Mahall and Park, 1975), S. foliosa plants, collected from 
the study sites, demonstrated lower survival during rapid salinity change than S. virginica.
S. foliosa also demonstrated greater inhibition of growth at higher root medium salinities than 
S. virginica. The investigators (1975) concluded that high salinities in Salicomia virginica
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zones were sufficient to exclude Spartina foliosa.
There was extreme variability in precipitation in arid regions of California between 
1980 and 1984; vegetation population changes correlated with hypersaline drought as well as 
low-saline flood conditions. Zedler and Beare (1986) document successful invasion and 
expansion of fresh to brackish species such as Typha domingensis, Scirpus robustus, and 
Atriplex patula in the San Diego salt marsh, due to prolonged flooding from reservoir 
drawdown in 1980. Gradual return to more saline conditions coincided with reestablishment 
of salt marsh halophytes by 1984. In 1980 in Tijuana estuary, Zedler and Beare (1986) 
reported a channel salinity of 0.00 ppt and a soil salinity of 15.0 ppt, in contrast to the 
reported 1984 channel salinity of 70.0 ppt and soil salinity of 100 ppt. An areal expansion 
of Spartina foliosa was observed during the low-salinity years, accompanied by a decrease in 
succulent, more salinity-tolerant species. A reversal of this trend was reported in 1984. 
Zedler and Beare (1986) proposed the importance of the length of an annual spring "low 
salinity gap" following winter rainfall. The "gap", if of sufficient duration, was postulated 
to permit invasion and expansion of low salinity species. Plants with low-salinity tolerance 
as seedlings are postulated to become established in the spring; and more-salinity tolerant 
adult forms are exposed to the higher salinities later in the year.
Weisser and Ward (1982) documented the destruction of Hibiscus tiliaceus, Phoenix 
reclinata, and Barrington racemosa communities on the southern shores of Richards Bay, 
South Africa. The construction of a berm and the opening of a new mouth of the bay 100 m 
from the communities was cited as the clear cause of death of the communities. An increase 
in inundation, due to increased tidal range, and higher average water salinity were cited as
4
the factors causing complete destruction of the swamps and repopulation by more 
salinity-tolerant marsh species such as Phragmites australis and Avicennia marina.
2.1-1 Synergistic Effects of Salinity and Inundation
Deschenes and Serodes (1984) examined the influence of salinity and inundation on 
Scirpus americanus in tidal marshes in the St. Lawrence River estuary, and reported a 
significant effect upon the lower elevation limit of that species. Degree of submersion was 
measured by comparing the lower elevation limit of the plants with the International Great 
Lakes Datum. In fresh water, S. americanus was found to occupy the lower part of marshes 
submerged up to 75% of the time; as salinity tended toward 15.0 or 20.0 ppt, the species 
tolerated submersion 30% of the time. In the brackish marshes (<  20 ppt) of St. Roche-des- 
Aulnaies, S. americanus, while capable of tolerating measured salinity levels, did not occupy 
lower parts of the marsh. In these highly flooded areas, S. americanus was replaced by 
Spartina altemiflora. Deschenes et al. (1984) concluded that the sum of two synergistic 
factors, salinity in conjunction with degree of inundation, limited the growth of S. 
americanus in the estuary.
More recently, McKee and Mendelssohn (1989) examined the responses of freshwater 
marsh species to inundation and soil salinity in Louisiana. Three species of freshwater marsh 
plants, Panicum hemitomon, Sagittaria lancifolia, and Leersia oryzoides were removed from 
Lac des Allemands, a freshwater marsh in the Baratarian Basin, and transported to sites in 
Bayou Rigolettes (15 ppt). None of the transplanted species survived. The effect of less 
stressful levels of salinity and inundation was subsequently studied through greenhouse
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investigations at salinity levels of 0.0, 1.2, 2.4, 4.8, and 9.4 ppt. Increased salinity 
significantly reduced aboveground biomass of all three plants. S. Lancifolia demonstrated 
the lowest stem elongation rate over the 35 day period.
2.2 Metabolic Effects
In light of the evidence in support of salinity as a factor limiting marsh species 
distribution and zonation, considerable research has been conducted investigating metabolic, 
physiological, and developmental effects of salinity on specific tidal marsh species. 
Experiments have been conducted involving obligate halophytes, tolerant halophytes, and 
non-tolerant halophytes (Barbour and Davis, 1969).
2.2-1 Growth - Salinity
Growth of certain tidal marsh species, in terms of rates of growth and biomass 
accumulation, has been observed to be significantly limited by salinity (Poljakoff-Mayber, 
1975). According to Barbour et al. (1970) both Distichlis spicata and Salicomia virginica 
seedlings showed optimal four-week shoot growth at 1.00 ppt; stem length elongation 
declined as salinity increased to 22.0 ppt.
Phleger (1971) grew young Spartina foliosa plants, collected from Mission Bay, San 
Diego, in six nutrient solutions (Hoagland and Amon, 1938) at six concentrations of seawater 
(fresh, 8.25 ppt, 16.5 ppt, 24.8 ppt, 33.0 ppt, and 42.9 ppt). Survival was greatest in the 
plants grown for an eight week period in the control solution. Over that interval survival 
correlated negatively with increased salinity. Spartina folisa normally occupies the lowest,
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most saline section of the marsh, and yet Phleger (1971) reported optimal growth at the 
lowest salinities. Ratios of wet weight to dry weight of the plants were higher in the fresh to 
brackish samples (0.0 - 8.3 ppt) than in the higher salinity exposures. This is presumably 
due to lower availability of water to plants at higher concentrations of solutes.
In 1977, Rozema and Blom investigated the interactive effects of both salinity and 
inundation upon the growth of two salt marsh plants populating the same coastal community 
along the Dutch Friesian island of Schiermonnikoog. Juncus gerardii occurs in wetter, more 
saline sites, and Agrostis stolonifera normally grows at more inland sites. The plants 
exhibited differential responses to salinity and waterlogging. While inundation resulted in a 
reduction in growth of J. gerardii shoots, A stolonifera was stimulated at higher levels of 
waterlogging. Increased salinity depressed growth rates of shoots of both species, but J. 
gerardii was much less sensitive to increasing salinity. J. gerardii showed higher numbers 
of shoots per plant than A. stolonifera and a lesser reduction in shoot weight, as salinity 
increased. These results imply a negative impact upon growth due to increased salinity for 
the two species. Further, the inhibition effect upon A. stolonifera appears to cancel 
stimulation by inundation, resulting in a competitive zonal separation of the two species 
based on salinity.
Smart and Barko (1978) grew four salt marsh species, Distichlis spicata, Spartina 
altemiflora, Spartina foliosa , and Spartina patens, in two different soil salinities (18.0 ppt 
and 32.0 ppt). Decreases were observed with increased salinity for each of the species. 
There were, however, significant differences between the four species studied. Smart and 
Barko (1978) found that the salt tolerance index (a ratio of total biomass per species at the
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two soil salinities) was .53 for D. spicata, .41 for S. alterniflora, .26 for S. foliosa, and .17 
for S. patens. They concluded that salinity contributes to plant zonation by affecting species 
productivity through excess ion accumulation.
In 1980, Smart and Barko investigated the interactive effects of nitrogen availability 
and salinity upon Distichlis spicata and Spartina alterniflora. The plants were grown from 
seeds in low brackish (3.00 ppt), high brackish (9.00 - 11.0 ppt) and marine (26.0 - 31.0 
ppt) sediments, under nitrogen and phosphorous-limited conditions. While nitrogen 
availability demonstrated greatest determination of biomass accumulation, initial growth rates 
of both species were highest in low salinity substrate. Total biomass accrual was highest in 
the freshwater sediment.
2.2-2 Growth - Salinity and Light
The interactive effects of salinity and illumination upon Distichlis spicata were 
researched by Kemp and Cunningham (1980). Growth rate of plants at low light (quantum 
flux density of 600 uE m'Y1) were significantly reduced by increased soil salinities.
However, growth rates at high light (1,200 uE m'Y1) were not affected by salinity. The 
capacity for the higher light to compensate for salinity-induced decreased growth rates was 
not conclusively explained. However, Kemp and Cunningham (1980) noted that 
physiological processes such as salt excretion and compartmentalization, and the manufacture 
of accumulated carbohydrates and proteins in order to raise osmotic potentials, require high 
energy. This may explain the difference between growth rates at high and low light levels.
The reduction in growth rates in non-halophytic plants, such as are found in tidal
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fresh marshes, has been postulated to be due to three major responses to salinities (McKee 
and Mendelssohn, 1989): (1) plants cannot avoid uptake of ions (such as K+ and N a+) and 
experience toxic effects and tissue damage from excessive concentrations of electrolytes; (2) 
plants exclude ions by accumulation of organic solutes (an energy-requiring process); or (3) 
plants suffer a water deficit. Diversion of nitrogen for synthesis of organic solutes may 
reduce growth (Greenway and Munns, 1980). Simple exclusion of ions limits survival at 
high salinity levels due to water loss and dehydration of plant tissues.
Halophytic plants, in contrast, are able to accumulate ions such as K + and N a+ to 
high concentrations, especially in leaf cells (Flowers, 1977). In addition, these plants also 
may efficiently accumulate large amounts of organic solutes such as organic acids (oxalate, 
malic acid) or amino acids (proline, betaine, choline) in conjunction with employment of salt 
exclusion organs such as salt-exuding glands. Such plants may also selectively uptake less 
toxic ions, such as K + , and selectively exclude more toxic ions (Waisel, 1972). As a result, 
the halophytic species demonstrate reduction of growth at only higher levels of salt 
concentrations. For some, maximum levels of growth occur at intermediate (brackish to 
marine) NaCl levels (Poljakoff-Mayber, 1975).
Salinity also has been demonstrated to affect the photosynthetic response of tidal 
marsh species, due both to modification of leaf cells, as well as changes in stomatal 
behavior. Longstreth and Strain (1977) proposed that photosynthetic response in Spartina 
alterniflora can be strongly influenced by salinity-induced changes in leaf structure. 
Experiments were carried out on North Carolina samples treated at 0.5., 10.0, and 30.0 ppt, 
and at two light intensities (156 and 353 cal cm^d'1). Growth of S. alterniflora at low light
9
and high salinity resulted in a 50.0% reduction in photosynthesis. Photosynthetic rates at 
high light, however did not differ significantly between salinity levels. Transpiration rates 
were significantly lower for the high salinity-treated plants at both light intensities, expressed 
on a dry-weight basis. However, on a leaf area basis, the rates were not significantly 
different among salinity levels in the high light-treated plants, and were greater than those of 
the low-light treatments. Longstreth and Strain (1977) concluded that increased salinity and 
light increased leaf thickness, and that salinity rarely limits photosynthesis in Spartina 
alterniflora under normal light conditions.
Kemp and Cunningham (1980) researched the effects of light and salinity on leaf 
anatomy and photosynthesis of Distichlis spicata. Increased salinity induced decreases in net 
photosynthesis of both high (1200 uE m 'V1) and low (600 uE m 'V 1) light treatments, due 
largely to stomatal closure. Increased salinity also caused leaf thickening and lower stomatal 
density. Bundle sheath cells and mesophyll cells were not affected, which indicated reduced 
conductance of C 02 in the leaves. Stomatal resistance, in response to higher electrolyte 
concentration in the soil was postulated as the primary factor limiting photosynthesis.
Pearcy and Ustin (1984) demonstrated differential effects of salinity on photosynthesis 
(net C 0 2 uptake) between three salt marsh species, Salicomia virginica, Spartina foliosa, and 
Scirpus robustus. C 02 uptake was reduced above 150 meq L"1. for S. robustus and above 
300 meq L'1 for S. foliosa. However, 5. virginica demonstrated no inhibition of uptake of 
C 02 even to 450 meq L. Inhibition of photosynthesis in S. foliosa and S. robustus by high 
salinity was accounted for by reduced photosynthetic capacity of the mesophyll and reduced 
leaf C 02 transport imparted by stomatal limitation. This was indicated by decrease in C02
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uptake as a function of intercellular C 02 pressure.
In 1987, Pezenshki et al. investigated the photosynthetic response of Spartina patens, 
collected from a brackish Louisiana marsh (1,00 - 10.0 ppt) and subjected to control (fresh), 
low salt (9.00 - 12.0 ppt) and high salt (14.0 - 22.0 ppt) applications. Significant reduction 
in mean stomatal conductance, net photosynthesis, and leaf water potential were correlated 
with increased salinity within 24 hours of salt applications. It should be noted, however, that 
plants in both salt treatments demonstrated some recovery of leaf conductance within five 
days of salt application, indicative of a degree of adaptation to changing salinities.
Additionally, Pezenshki et al. (1987 b) studied the response of a freshwater species, 
Panicum hemitomon, to salinity ranges of 3.00 x 10-1 ppt to 12.0 ppt. Within one day, 
stomatal conductance and net photosynthesis declined significantly with all increasing 
salinities. Four days at 10-12 ppt resulted in tissue death. As net photosynthesis was not 
strongly correlated with leaf conductance at this salinity level, Pezenshki et al. (1987, b) 
concluded that photosynthetic capacity was reduced both as a result of lower stomatal 
conductance and toxic effects of high ion concentrations in plant tissues. The lower levels of 
salinity produced marked decreases in net photosynthesis correlated with decreases in 
stomatal conductance.
2.3 Differential Effects of Salinity According to Life-Stage
The affects of salinity upon a marsh species may vary during the development of the 
plant, affecting function and anatomy differently during separate life stages 
(Poljakoff-Mayber, 1975). As a result, plants tolerant to higher salinity levels at later life
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stages may demonstrate sensitivity during early development. Conditions required for seed 
germination dictate species habitat and therefore limit the range of expansion for certain 
species.
Zedler and Beare (1987) tested the hypothesis that Typha domingensis can populate 
tidal marshes only during periods of reduced soil salinities, by comparing the salt tolerances 
of seeds, seedlings, and plants grown from rhizomes. Increased soil salinity concentrations 
(fresh, 2.50, 5.00, 10.0, 15.0, 20.0 ppt) decreased germination percentages from 100% in 
freshwater to 2.0% at 20 ppt in samples of four populations of T. domingensis. In addition, 
salt delayed germination. At 0.00 ppt, germination began one day after planting; and all 
seeds had germinated within a week. At 20 ppt, however, germination took two weeks to 
commence and one month for maximal success.
Salt tolerance of seedlings did not increase at all during the first eight weeks of 
exposure to the various salinities. The mean percent survival for seedlings of all four ages 
(1-8 weeks) significantly declined with increasing salinity. Salinity also affected seedling 
growth as decreased growth was evident at salinities of 5.00 ppt and became pronounced at
10.0 ppt.
Zedler and Beare (1986) tested the seed germination of 14 species of tidal marsh 
plants of Southern California at various salinity levels. Many of the species tested had 
invaded the San Diego River Marsh during a flood period in 1980, only to disappear by 
1984, when the area returned to normal salinity levels. Only half of the species germinated 
at 20.0 ppt, five were restricted to 10.0 ppt, and two would not germinate in salinities above
5.00 ppt. Additionally, salinity appeared to both delay and reduce germination rates. Typha
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domingensis, Scirpus robustus, Monanthochloe littoralis, and Jaumeaa camosa responded to
10.0 ppt with reduced germination, while germination of Cotula coronopifolia, Triglochin 
concinnum and Juncus acutus were delayed at 10.0 ppt. Zedler and Beare (1986) concluded 
that the delay and reduction of germination of invading species explains these populations’ 
disappearances following flood conditions.
Galinato and van der Valk (1986) compared the impacts of increased salinity upon seed 
germination of emergent perennials of the Delta Marsh, Manitoba, Canada. Seed 
germinations of Hordeum jubatum and Phragmites australis were unaffected by salinities as 
high as 50.0 ppt; while seed germinations in Typha glauca and Schlochloa festucacea were 
significantly reduced by 10.0 ppt.
2.4 Seasonal Significance of Salinity Fluctuation
Variability in saline conditions over the course of a plant’s life cycle can dictate the 
ability of the species to reproduce and perpetuate in a certain area. Should periods of low 
salinity coincide with saline-sensitive intervals of a species’ life history, the plant has a 
favorable chance of reproducing and establishing itself.
2.4-1 Spring
As discussed above, salinity has been demonstrated to delay and/or impair 
germination. This appears due to (1) prevention of embryonic water uptake due to high 
osmotic potentials and (2) toxic effects of accumulated ions on embryos. Seeds may fail to 
germinate altogether in environments which would prove too saline forjhe developing
seedling (Waisel, 1972).
Inhibition of germination by saline conditions is not always permanent; Ungar (1962) 
and Poliak and Waisel (1972) demonstrated recovery of germination capabilities in 
halophytes in fresh water, after exposure to saline conditions. It is postulated that this 
"pause" for establishment of low-salinity conditions permits salinity-sensitive seedlings to 
develop in suitable habitats (Waisel, 1972; Zedler and Beare, 1986). This phenomenon 
permits salinity-sensitive seedlings to (1) develop roots which may penetrate to sediments 
lower in salinity, and (2) develop regulatory organs and responses which permit a greater 
resistance to highly saline environments.
2.4-2 Summer
As described above, salinity has been found to limit growth in plants through adverse 
affects on photosynthetic ability, and through the accumulation of toxic levels of ions in plant 
tissues. In addition, salinity has been reported to limit the ability of some plants to take up 
nutrients (Smart, 1982). High concentrations of Na+ in sediments may exceed the capacity 
of plant roots to selectively uptake such nutrients as ammonia (Smart, 1982). Broome et al. 
(1975) observed a highly significant negative correlation between soil salinity and yield of 
nitrogen-limited Spartina alterniflora in North Carolina salt marshes; Valiela et al. (1976) 
reported that nitrogen-limited Spartina alterniflora in Massachusetts shows greening and 
increased growth following substantial (diluting) rains.
In addition, flowering in coastal halophytes generally occurs in early summer (Waisel, 
1972). Flowering is a sensitive phase in plant development; and most plants require a steady
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water supply between flower initiation stages to early fruit production (Waisel, 1972). High 
salinity levels may therefore affect the reproductive capability of marsh species.
2.4-3 Fall
For most tidal marsh species, fall is a time of aboveground senescence and seed 
dispersal. Perennial species may take up or translocate nutrients and translocate 
photosynthate into rhizomes and roots (Booth, 1989) during this period. The potential effects 
of high salinity levels upon seeds has already been discussed above. The potential affects of 
salinity upon de novo uptake of nutrients has also been discussed. Since salinity is known to 
affect the activity of certain enzymes, including those involved in energy transport (Waisel, 
1972), salinity may affect the capability of plants to translocate nutrients and photosynthetic 
products in marsh species.
2.5 Salinity Effects Within a System
Based upon extensive studies documenting the limitation of tidal marsh species by 
salinity, as well as the evident zonation patterns of tidal marsh macroflora relative to salinity, 
vegetation patterns in tidal wetlands can be correlated, in part, with salinity regimes. 
Alterations of salinity regimes will therefore cause changes in tidal marsh plant distributions. 
These changes result from modifications in species growth, productivity, and reproductive 
potentials, all factors which contribute to a plant’s competitive performance. Such effects in 
tidal marsh systems have been recorded in Suisun Marsh, California, and the Ware Creek 
marsh system, Virginia.
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Pearcy et al. (1982) investigated how competitive interactions between valuable marsh 
waterfowl food species, Scirpus robustus and Cotula coronopifolia, and less desirable marsh 
species, Salicomia virginica and Spartina foliosa, would be influenced by elevated salinity 
levels in the Suisun Marsh, California. Freshwater flow into the Sacramento River Delta had 
been reduced from thirty-four to sixteen million acre feet through diversion and storage for 
agricultural use (Miller et al., 1975). As an additional reduction of 30% was anticipated by 
1990, Pearcy et al. (1982) anticipated a major decrease in the water outflow through the 
Sacramento River Delta to the marsh. This would effectively increase the salinity of the 
channels flushing the marsh, and elevate previously intermediate soil salinities to higher 
levels.
The two more valuable waterfowl food species within Suisun Marsh require 
intermediate salinities for maximum competitive ability and seed production. S. robustus and 
C. coronopifolia increase in productivity in response to flooding of freshwater in winter and 
spring for salinity control (Pearcy et al., 1982). The investigators postulated that increases 
in salinity in areas of the marsh populated by these species would be likely to alter the 
benefits of flooding practices, and could result in greater competitive success of less 
desirable, more salinity-tolerant marsh species such as S. foliosa and S. virginica.
Laboratory experiments demonstrated the detrimental effects upon S. robustus and C. 
coronopifolia of increasing salinity (Pearcy et al., 1982). C 02 uptake rate was unaffected by 
increased salinity levels over a range of 0.00 to 30.0 ppt in S. virginica, and declined only 
above 20.0 ppt in S. foliosa. In contrast, rates of uptake by S. robustus and C. 
coronopifolia were reduced to 36.0% and 26.0% of control rates, respectively, at 30 ppt, a
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salinity commonly reached in Suisun Marsh in midsummer (Pearcy et al., 1982). Both leaf 
and mesophyll conductance of C 02 declined in response to increased salinity in S. robustus 
and C. coronopifolia, indicative of a lower photosynthetic capacity due to both stomatal 
closure and inhibition of photosynthetic fixation of CO2 in the leaf. No trend was apparent 
for either conductance in S. virginica, and conductances of both leaf and mesophyll tissue 
remained steady in S. foliosa until a decline after 20.0 ppt.
In growth experiments, S. robustus demonstrated significant reduction of dry weight 
with increased salinity due to reduced photosynthesis. There was substantial increase of dry 
weight of C. coronopifolia at 10.0 and 20.0 ppt treatments. This was postulated to be a result 
of the plants’ succulent nature which requires salt for maximum leaf expansion to compensate 
for lower photosynthetic rates. Both species were reduced to less than 10% of control 
growth, whereas Salicomia virginica still maintained 60% of control growth. Growth in S. 
foliosa , based upon dry weight, showed only slight stimulation at 10.0 ppt, and inhibition at
20.0 ppt. However, S. foliosa demonstrated greater root/shoot ratios than S. virginica, 
indicative of a greater investment in underground biomass and a reduced photosynthetic 
biomass.
Competition experiments conducted over a three-year period between S. foliosa , S. 
virginica, and S. robustus were carried out under various day length and temperature 
conditions spanning the plants’ normal growing season. Salinities were held constant at 
fresh, 10.0 or 20.0 ppt in pots containing proportions of seedlings of two species each in 
ratios of 10/0, 7/3, 5/5, 3/7, and 0/10 (Pearcy et al., 1982). The yield of S. robustus 
alone was greatest in the control solution, and greatly reduced at both 10.0 and 20.0 ppt. S.
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virginica and S. foliosa, instead, maximized yields at 10.0 and 20.0 ppt. In competitive 
studies, S. robustus maintained an advantage over both competing species in fresh water, but 
the advantage switched to S. virginica at greater salinity levels. S. foliosa , however, grew so 
slowly during the tests that it never became a serious competitor, leading Pearcy et al. (1982) 
to conclude that its establishment in Suisun marsh would not be problematic due to reduced 
competitive ability.
In low salinities, early shoot height in S. robustus was much greater than in the other 
two plants, allowing it to shade these species. S. robustus also demonstrated high clonal 
propagation at low salinities, while S. virginica lacked both height and clonal capacity, due 
to its characteristic branching patterns. At higher salinities, S. virginica's. high relative 
growth rate resulted in superior competitive ability. At these levels, S. robustus shoot 
numbers and percentage of aboveground biomass diminished, and plant height was drastically 
reduced.
Field experiments of salinity effects on physiological characteristics such as water 
potential, leaf conductance, and photosynthesis, in S. robustus and S. virginica yielded 
responses consistent with laboratory results. Higher salinities produced more adverse 
influences upon S. robustus than upon S. virginica. Growth rate relationships were not 
clearly correlated with salinity level changes, however.
Pearcy et al. (1982) concluded that based upon the competitive advantage of more 
salt-tolerant species as soil salinity is increased in the early growing season, changes in the 
marsh to higher salinity levels could result in changed zonation patterns. Communities 
originally dominated by S. robustus could be replaced by marshes dominated by more
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tolerant species and less valued as waterfowl food sources. The investigators concluded that 
management practices which resulted in low salinities could maintain distribution and 
productivity of Scirpus robustus in Suisun Marsh.
Hershner and Perry (1987) evaluated compositional change of the tidal wetland 
vegetative community of Ware Creek, Virginia, over a multiple-year time period, based upon 
patterns observed in 1970, 1980 and 1986. Predictions were made concerning loss of tidal 
freshwater vegetation due to proposed reservoir construction and important alterations of the 
oligohaline communities were hypothesized. Both predictions utilized a successional model 
developed by van der Valk(1981).
Evaluation of historical trends by Hershner and Perry (1987), based upon a 
comparison between early wetland inventories of James City County (Moore, 1980) and New 
Kent County (Doumlele, 1979), and inventories repeated in 1986, showed similar vegetation 
distribution patterns. However, Hershner and Perry (1987) noted two important 
compositional changes over the nine-year period suggesting a trend towards increased 
salinities in the headwaters of Ware Creek. Marshes along the first 2.5 km of the creek 
demonstrated an increase in proportions of Spartina altemiflora. Between 3.5 and 6.5 km, 
the proportion of Peltandra virginica had decreased by retreating upstream, while Spartina 
cynosuroides had increased in this area. Because S. altemiflora and S. cynosuroides 
demonstrate salinity ranges typically between 6.00 ppt and 25.0 ppt, while P. virginica is 
normally a tidal freshwater to brackish species, ranging from 0.00 to 10.0 ppt (Odum, 1986), 
these changes are indicative of a retreat upstream of the oligohaline reach. Such indicators 
of alterations in salinity patterns were postulated by the investigators to have been driven by
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lower annual rainfall averages and consequent lower runoff volumes observed between 1977 
and 1986.
Hershner and Perry (1987) employed a simple successional model (Van der Valk, 
1981) in predicting alterations in distributions of wetland vegetation types on Ware Creek 
due to anticipated reservoir modification of the salinity regime. Salinity tolerance ranges for 
dominant species in each vegetation type were identified (mesohaline I, mesohaline II, 
oligohaline, tidal fresh). Predicted changes in salinity were employed to forecast which plant 
types would survive the alteration of salinity distributions. Based upon potential survival of 
propagules for the species considered, the investigators concluded that the tidal freshwater 
and oligohaline assemblages would be impacted by the predicted salinity regimes. Utilizing a 
predicted regime of 4.00 x 105 million gallon per day discharge from the proposed reservoir, 
the modification of the inflow to Ware Creek was predicted to produce average salinities in 
excess of 5.00 ppt at the creek headwaters. According to the successional model, of nine 
existing oligohaline species, two would be lost, and of fourteen existing tidal fresh species, 
six would be lost. This would represent considerable alterations of the macrophyte 
assemblages of the tidal fresh and oligohaline marsh communities in Ware Creek. The two 
investigators did note, however, two important factors rendering such simple conclusions 
drawn as a result of this modelling investigation questionable. Information available on the 
community structure of Ware Creek was relatively limited, spanning the gap of a nine-year 
period, and no data adequately assessing short-term fluctuations in the system (i.e. natural 
pulses in species patterns not governed by long-term salinity averages) was considered.
Also, the authors stated the possibility that a maximum potential level of salinity created by a
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reservoir might enhance importance of biological factors such as interspecific competition in 
determining plant distributions, as a more constant physical environment might be created.
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Objectives
3.0 Investigation of Vegetation Variability
The purpose of the proposed investigation was to investigate variability in vegetation 
patterns in a river tidal marsh system, with particular attention to two species existing along 
transitions between two major salinity regimes, mesohaline to oligohaline and oligohaline to 
tidal fresh. Spatial variation of dominant species in these populations over time, as 
evidenced by a historical record of the endpoints of tolerance limits of each species was 
described.
3.1 Investigation of Salinity Variability
In addition, computer-modeled daily salinity levels occurring at stations within these 
transition areas along the river were generated. Salinity data were produced by historical 
river discharge data as interpreted by a computer model of the river system (Kuo, 1975). 
The second purpose of the investigation was to characterize primary temporal changes in 
salinity levels within specific tolerance limit zones of dominant tidal marsh species. Such 
changes were analyzed as possible influences upon dominant plant species’ variability in 
distribution.
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Methods
4.0 Description of Analyses
In order to assess the areal changes in vegetation associations of the Pamunkey River 
and the relationship of these changes to salinity trends, three separate analyses were 
performed: (1) investigation of temporal and spatial shifts in tolerance endpoints of plant 
patterns along the Pamunkey, (2) reconstruction of historical salinity data over time along the 
Pamunkey, and (3) calculation of correlation between constructed salinity trends and 
vegetation association trends. In addition, a description of the major salinity regimes 
experienced by investigated species yielded information on the salinity limits of each species.
4.1 Evaluation of Vegetation Patterns
Evaluation of variability in vegetation associations along the river was accomplished 
by investigating changes in coverage of dominant shoreline marsh species over time. 
Determination of the position and extent of vegetation associations along a chronological 
continuum was accomplished through analysis of aerial photographs of specific wetlands on 
the Pamunkey River. Dominant plant species whose signatures are readily discemable on 
aerial photographs were designated as vegetation associations indicative of plant patterns. 
Several photographically visible shoreline species are present in the area of the river 
spanning the oligohaline to tidal fresh environments, and were evaluated as possible 
vegetation associations to be investigated: Spartina altemiflora, Spartina cynosuroides, 
Pontederia cordata, Peltandra virginica, and Nuphar luteum. Aerial photography is an
23
accepted method of investigation of plant associations (Knapp, 1989; Larkum, et al.,1989).
Aerial photographs of the entire river, made available by the United States 
Department of Agriculture were obtained, during three separate years, with roughly a decade 
between each: 1953, 1960, and 1971. Analysis of these photographs for temporal and spatial 
shifts in shoreline plant associations was undertaken to determine selection of discrete 
rectilinear quadrats along the Pamunkey River. Because the intervals between photographs 
are approximately ten years, it was not possible to describe short-term variability within the 
river system (natural pulses in species patterns such as areal coverage changes).
It was essential to include only emergent and low-marsh vegetation, ie. the river bank 
marsh, in order to evaluate vegetation most regularly subject to salinity levels equivalent to 
the salinity of the channel transect. Reay (1989) found that the marsh bank, including the 
sediments, inundated regularly by tidal action most closely reflected the salinity of the 
adjacent tidal waterway, and was not influenced by horizontal seepage. Portions of a marsh 
further inland are greatly influenced by groundwater sources.
Quadrats were located along the shoreline from the Pamunkey River mouth at West 
Point to the tidal fresh marshes of West Island. Each quadrat corresponded geographically to 
a transect along the river for which the computer model (Kuo and Fang, 1972) is capable of 
generating historical daily mean salinity values, in order to compare salinity histories of 
designated stations. The model is based upon a one-dimensional mass-balance equation 
averaged over a tidal cycle. Transport of salt is simulated by advection and dispersion 
processes. The model accepts daily freshwater discharges data, measured at gauging stations 
upriver of the fall lines in the Pamunkey and Mattaponi Rivers. The model then generates
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the calculated historical daily salinity levels at channel transects along the Pamunkey, 
Mattaponi and York Rivers
4.2 Quadrat Selection - Theory
The computer model (Kuo and Fang, 1972) generates salinity data for twenty-seven 
stations between West Point and the Pamunkey Indian Reservation, at intervals of 
approximately 1.5 km. Ground-truthing techniques were employed during the summer of 
1990 in order to determine shoreline plots of greatest interest, ie. potentially indicative of 
transition between oligohaline salt marsh and tidal fresh communities, as well as between 
oligohaline and mesohaline regions.
In order to select shoreline plots, several assumptions were made. Most importantly, 
it was assumed that plant associations would vary spatially between the more saline mouth of 
the river and the tidal fresh area approximately 40 km upriver. According to Odum et al. 
(1984), the variability as well as the complexity of wetland plant communities increases with 
decreasing salinity; and tidal freshwater ecosystems form a gradient with freshwater 
conditions on one side and oligohaline and higher salinity (estuarine) conditions on the other.
Two plant associations, observable on aerial photographs and typified by species with 
distinctive photographic signatures were chosen. Peltandra virginica was chosen to designate 
plant associations tolerant of tidal fresh conditions and limited by oligohaline conditions. 
Nuphar luteum and tidal swamp communities were chosen to designate plant associations 
tolerant of tidal fresh conditions only (Odum et al., 1984). It should be noted that Peltandra 
virginica stands often contain a lesser amount of Pontederia cordata along the Pamunkey
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River. The difference between the two species is not discemable through analysis of aerial 
photos by the naked eye. However, the salinity ranges of Peltandra virginica and Pontederia 
cordata are comparable; and the plant association reported as Peltandra virginica for the 
photograph analysis may contain Pontederia cordata.
Spartina cynosuroides was rejected as a useful plant association indicative of 
oligohaline conditions as its upstream limit is not conclusively salinity-driven. Spartina 
altemiflora was rejected due to difficulty in photographic identification, and therefore 
difficulty in determination of an upstream limit.
It was assumed that highly stressed shoreline species, plants in an unfavorable 
environment, exhibit low importance values. Tolerance of salinity is a documented, 
important factor influencing marsh plant association spatial distributions. Therefore, 
importance values of the three target plant species were employed as indicators of stations of 
the river whose saline conditions were at the limits of salinity tolerance for the particular 
plant associations.
There is no discrete break between the oligohaline and tidal fresh regions along a 
river system. Nor is there a discrete break between oligohaline and tidal fresh marshes. 
Salinity levels vary along a continuum; and accordingly distributions of plant associations 
tolerant of particular salinity levels vary along a continuum. Therefore it was assumed that a 
series of stations showing rapidly declining importance values for each targeted plant 
association would be indicative of regions of the river demonstrating a transition' between 
saline environments tolerable and regions intolerable to each plant association. In this study, 
such declines would represent oligohaline-tidal fresh transitions for Nuphar luteum and
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oligohaline-mesohaline transitions for Peltandra virginica.
Finally, these projected transition areas were assumed to be regions of the river most 
likely to demonstrate vegetative sensitivity to changes in salinity patterns, ie. mean increases 
or decreases in salinity over time. As species from either end of the salinity gradient are 
already stressed, a significant fluctuation (either a positive or negative trend) in a physical 
factor (such as salinity) is likely to alter regional vegetation patterns (either negatively or 
positively). Large changes in salinity were anticipated to correlate with large geographical 
shifts (up or down river) in the tolerance endpoints of investigated plant species, over time.
4.3 Quadrat Selection - Methods
In order to determine a series of plots at stations demonstrating rapidly declining 
importance values of the emergent plant associations, non-destructive, systematic cover 
estimates were employed. At all twenty-seven stations, plots 50.0 m parallel to the shoreline 
and 10.0 m perpendicular to the shoreline were established. The shoreline was defined by 
the first evidence of non-submerged vegetation. Within plots, fifteen cells of 1.00 m2 area 
were chosen - five cells every 10.0 m along transects parallel to the shoreline at 1.00 m,
5.00 m, and 10.0 m, respectively.
Cover was calculated as the vertical projection of the crown or shoot area of each 
species to the ground surface expressed as a fraction or percent of the 1.0 m2 cell 
(Mueller-Dombois and Ellenberg, 1974). In all cells species were classified as herbaceous, 
although some species such as Spartina cynosuroides ranged in height up to 2.0 m (generally 
considered to be a shrub layer) (Mueller-Dombois and Ellenberg, 1974). Cover estimates
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were made for both upper and lower layers, resulting in cover estimates of greater than 
100% in some cases.
A Daubenmire Cover-Abundance Scale (Mueller-Dombois and Ellenberg, 1974) was 
employed in estimating cover for each cell:
Two vegetation parameters were calculated per station: relative dominance and 
relative frequency. Dominance of each species of interest was defined by plant cover 
(Mueller-Dombois and Ellenberg, 1974). The mean plant cover of a species at each station 
was calculated as follows:
D.A. = S.C. / C.N. 
where
D.A. = dominance of species A
S.C. = sum of cover class midpoints for species A
in all cells sampled in station plot
C.N. = number of cells sampled in station plot
Frequency of each species was defined by the number of cells per plot containing the 
species. Frequency was calculated as follows:
F.A. = C.N.A. / C.N. 
where
F.A. = Frequency of species A
C.N.A. =  number of cells in a plot containing
species A
C.N. = number of cells sampled in station plot
Cover Class Range of Cover Class Midpoints
6
5
4
3
2
1
95-100%
75-95%
50-75%
25-50%
5-25%
0-5%
97.5
85.0
62.5
37.5
15.0
2.5
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Relative dominance and relative frequency of each species of interest at each station 
were then calculated as follows:
R.D.A. = (D.A. / D.S.S.) x 100 
where
R.D.A. =  relative dominance of species A in station plot
D.A. =  dominance of species A in station plot
D.S.S. =  sum dominance of all species in station 
plot
R.F.A. =  (F.A. / F.S.S) x 100 
where
R.F.A. = relative frequency of species A in station plot 
F.A. =  frequency of species A in station plot 
F.S.S =  sum frequencies of all species in station plot
The importance values per station of each species of interest were then calculated 
utilizing both relative dominance values and relative frequency values:
I.V.A. =  (R.D.A. +  R.F.A.) / 2 
where
I.V.A. = importance value of species A 
R.D.A. = relative dominance of species A 
R.F.A. =  relative frequency of species A
Selection of a series of stations representative of transitions between regions of plant 
association salinity tolerance and intolerance was then based upon importance values of each 
species along the Pamunkey river. For each species, a distribution of importance values 
plotted according to river stations was generated. Differences between importance values of 
each station, for each plant association, were calculated. A series of stations demonstrating 
the greatest differences between importance values for a plant association was chosen as a 
transition area. A transition area was therefore indicated by rapid declines in an importance 
value for a plant species moving from the tidal fresh to the oligohaline environment within 
the marsh system. These areas were considered to be the endpoints for the species during 
the 1990 sampling period.
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One series of stations was chosen as a transition area for each emergent plant 
association. Each series consisted of a river transect possessing an importance value 
approaching zero, a middle station identified possessing a larger importance value, and the 
next upriver station. Stations were chosen in this fashion in order to investigate shifts in 
plant associations down into the endpoint stations after fresher intervals, or retraction from 
the middle station to the upriver station after more saline intervals.
4.4 Shoreline Plot Analysis
Shoreline plots selected for analysis by contemporary cover estimates were mapped 
onto a series of digitized rectified aerial photographs of the Pamunkey river, taken in 1953, 
1960, and 1971. Plant patterns at each transect had been identified, and outlined by hand 
with a .33 mm lead pencil directly upon the photographs. The Geographic Information 
System (GIS) utilized by the V.I.M.S. Coastal Inventory Program, through ARCInfo, was 
used to digitize each plant pattern, as well as the surrounding shoreline at each transect for 
identification purposes. Quadrats of uniform size (corresponding to 500 m2) were then 
mapped onto the digitized shorelines next to tidal creeks, at the appropriate transects. 
Quadrats in the field had been placed next to these creeks, to assure that digitized quadrats 
corresponded geographically with 1990 field sample stations. Quadrats were placed parallel 
to the shoreline, with the outermost edge touching the beginning of the emergent vegetation, 
as actual sample quadrats were placed in the field.
The digitized maps were measured according to the information provided by the 
U.S.D.A.: each map inch was the equivalent of 400 feet of ground length. A quadrat equal
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to 500m2 was required, in order to emulate 1990 field sampling techniques. As one foot is 
equal to .3048 m, a quadrat equivalent to 164 ft x 32.8 ft was required to be placed along 
the shoreline of the digitized transects. Each quadrat was therefore .410 map inches x .0820 
map inches, or .0336 map inches2.
Plant associations were assigned particular association codes. The sum of each 
association code per quadrat yielded an estimate of the areal coverage of each association out 
of the entire quadrat vegetation pattern - ie. mosaic of associations. Areal coverages were 
then compared for each photograph year.
Ground-truthing methods were employed in order to ensure accurate interpretation of 
large-scale photographs of the Pamunkey tidal marshes. Three excursions were undertaken, 
covering the marshes from West Point to the Pamunkey Indian Reservation, in order to 
compare recent aerial photographs of the river taken in 1990 with plant associations observed 
in 1990. Plant association signatures (patterns, textures, shades) on the photographs were 
identified by observing the actual association in the marsh. Verification of signatures was 
carried out through location of identical communities demonstrating similar photographic 
signatures. It should be noted that 1990 photographs used in this ground-truthing exercise 
were in color, while the only historical photographs available were in black and white.
4.5 Spatial Reconstruction of Historical Salinity Data
Temporal changes in salinity regimes along the river were evaluated employing a 
computer model of the Pamunkey River (Kuo and Fang, 1972). The model utilizes historical 
daily discharge data in generating daily mean salinity levels at thirty transects ranging along
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the river, including the transects chosen for vegetation analysis.
A statistical program (Mac Sisson, 1990) was used to transform daily salinity levels 
generated by the salinity model into annual, seasonal, and monthly salinity means. 
Additionally, the program is capable of calculating the frequency of days above a selected 
salinity level on an annual, seasonal or monthly basis. The duration of the longest series of 
consecutive days above a targeted salinity level may also be calculated on annual, seasonal, 
and monthly bases.
4.6 Correlation
Preliminary analysis of digitized plots at the designated stations indicated no shifts 
upriver or downriver of the tolerance endpoints of each plant association (.Peltandra 
virginica, Nuphar luteum) had occurred at the targeted transects over time. Each series of 
stations representing tolerance endpoints for each plant association, remained geographically 
constant within the Pamunkey marsh system between 1953 and 1990.
As a result, the analysis of the salinity record of each of these stations sought to 
describe differences between the salinity experiences of each targeted quadrat along the river 
over the entire available salinity record (1942 - 1986). The purpose of extracting these 
differences in long-term salinity records was twofold : (1) to describe the salinity patterns of 
forty-four years which coincided with constant geographic position of plant tolerance 
endpoints; and (2) to describe the differences in salinity patterns of forty-four years between 
stations which coincided with the geographic stability of these tolerance endpoints. The 
analysis reveals long-term Pamunkey marsh salinity patterns which may contribute to the
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distribution of Peltandra virginica and Nuphar luteum.
Two approaches were undertaken in analyzing the correlation of historical salinity 
patterns with the identified stations of transitions of plant associations. A tabular approach 
was employed to directly compare differences in mean salinity values between targeted 
stations. Several long-term mean salinity values were calculated for and compared between 
stations:
(1) forty-two year salinity means per station;
(2) forty-two year seasonal salinity means per station; and
(3) frequency of salinity maximums and minimums per station.
Seasonal means were evaluated in terms of importance to particular stages in the 
marsh plants’ life cycle, i.e. reproduction in spring, productivity in summer, and dispersal of 
seeds/senescence of aboveground plant structures in the fall. Additionally, the mean seasonal 
number of days (over forty-two years and during individual years) each station was exposed 
to levels of salinity above levels important to the plant association (10.0 ppt for Peltandra 
virginica, and 3.0 ppt for Nuphar luteum and the tidal swamp communities) were calculated 
and compared. Numbers of consecutive days above important salinity levels, during months 
in the growing season, were also compared between stations.
4.7 Eigenfunction Analysis
The derivation of eigenfunctions - patterns of variability - for the matrices of mean 
monthly salinity residuals, for the tolerance endpoints of P. virginica (P40, P41 and P42) 
was accomplished utilizing the "bigmatrices" program, written by Drs. David Evans and
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John Boone, 1989. For a mathematical explanation of the singular decomposition of a 
matrix - the technique utilized by the computer program used in this study, see Leinebo and 
Evans, 1984.
For each transect the following procedure was followed: first, the salinity data set of 
mean monthly salinities, for each year, was arranged as a time series matrix (Appendix VI). 
The overall mean salinity for the entire 45-year period was calculated. The overall annual 
mean broadly describes the salinity of a transect. This value was subtracted from the matrix 
of monthly mean salinities, to yield a matrix of monthly residuals, or deviations from the 
overall annual mean of the transect (Appendix VI).
Each monthly salinity, each year, varied from the overall average to some degree, 
due to seasonal climatic variation, as well as yearly climatic variation. The amount by which 
each monthly value deviated from the overall annual mean is referred to as the "residual" 
salinity for that particular month in that month/year combination. Therefore, the function of 
salinity values of an observed year (a modeled salinity year) is expressed as:
Observed year function = Overall annual mean +  Residual year function
The residual functions for each observed year contain information characterizing each 
month of that particular year. Through the eigenfunction technique (Evans, 1984) the above 
equation was expanded so that each residual was expressed as a linear combination of twelve 
separate functions, known as eigenfunctions. These eigenfunctions express the pattern of 
variability of the "observed" year salinity, per month, from the overall mean. Each of the
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twelve generated eigenfunctions therefore, is weighted differently for the separate observed 
years. Symbolically this is represented as:
Observed year salinity function - Overall annual salinity mean = a , ^  +  a2f 2) +  a3f 3)
+  . . .+  a12f 12)
By describing the weights, or loadings, on the eigenfunctions for a particular year (the 
at through a12 values), it is possible to draw conclusions about the monthly mean salinity 
values of a station for that chosen year. Each eigenfunction represented one of twelve 
salinity patterns. Linear combinations of these salinity patterns compose the total salinity 
pattern for each year. It is generally necessary to consider the loadings for only the first few 
eigenfunctions, as these are responsible for explaining most of the variance of the data about 
the average salinity year.
Because the salinity data at all three transects, P40, P41, and P42, was derived from 
a single mathematical equation, the primary eigenfunctions for all three stations were 
expected to be nearly identical, with slight differences in function amplitudes due to small 
differences in monthly salinity means. As a result, the loadings for the primary (first three) 
eigenfunctions for only P42 were reported. These loadings represent yearly weightings of 
salinity functions which coincided with geographic stability in the limits of P. virginica at 
transect P42. A drastic change in the magnitude of the loadings of these eigenfunctions, for 
a particular year or series of years, would represent an environmental change in salinity 
which might be sufficient to affect the tolerance endpoints of Peltandra virginica in the 
Pamunkey River.
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Results
5.0 Shoreline Vegetation - Field Data
A map of all 35 transects corresponding to sampled shorelines along the Pamunkey 
River in early summer, 1990, is provided in Figure 1. A map of the location of the 
Pamunkey River within the Chesapeake Bay is provided in Figure 2. Species observed over 
all of the transects are presented in Table 1. The salinity tolerance of the species observed is 
also presented in this table, utilizing information from technical reports, botany texts, field 
guides, or from estimates made by botanists from the Virginia Institute of Marine Science, 
Gloucester Point, Virginia, as indicated.
5.1 Shoreline Vegetation - Tolerance Endpoint Estimates
Several tables provide the data utilized in determining the tolerance endpoint s of 
Peltandra virginica and Nuphar luteum in the Pamunkey River, 1990. The relative 
dominance of both species by transect is listed in Table 2, and graphically illustrated in 
Figures 3 and 4. The relative frequency of both species per transect is listed in Table 3, and 
demonstrated in Figures 5 and 6. Finally, the calculated importance value of five species per 
transect is provided in Table 4. This table indicates the downriver endpoints of tolerance for 
P. virginica and N. luteum, and the relationship of the range of each species to the range of 
three other tidal fresh to oligohaline species: Spartina altemiflora, Spartina cynosuroides, 
and Pontederia cordata.
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Soecies Common Name Salinitv Tolerance
Acorns calamus (1) Sweet Flag 0.2 - 0.5
Aneilema keisak (2) Asian Day Flower 0.0 - 0.5
Apios americana (1) 3 .0 - 7 .0
Asclepias incamata (1) Swamp Milkweed 0.2 - 10
Bidens coronata (1) Beggar Ticks sp. 0.2 - 0.5
Carex hyalinolepis NA
Echinochloa walteri (1) Walter’s Millet 0.2 - 7.0
Eleocharis sp.
Eleocharis quadrandrangulata 0.2
Hibiscus moscheutos (1) Marsh Hibiscus 0.2 - 10
Hypericum walteri (2)
Impatiens capensis (1) Jewel weed 0.2 - 7.0
Iva frutescens (1) Marsh Elder 6.0 - 7.0
Justicia americana (2) 0.2 - 0.5
Leersia oryzoides (1) Rice Cutgrass 0.2 - 3.0
Mikania seamens (1) 0.2 - 7.0
Nuphar luteum (1) Yellow Pond Lily 0.2 - 3.0
Peltandra virginica (1) Arrow Arum 0.2 - 10
Pluchea purpurescens (2) 3.0 - 7.0
Polygonum arifolium (1) Tearthumb sp. 0.2 - 7.0
Polygonum punctatum{\) Tearthumb sp. 0.2 - 7.0
Polygonum sagittatum (1) 0.2 - 7.0
Pontedaria cordata (1) Pickerelweed 0.2 - 7.0
Rumex verticillatus (1) Water Dock 3 .0 -7 .0
Scirpus americanus (1) Threesquare 0.2 - 10
Scirpus robustus (1) Saltmarsh Bushrush 6.0 - 17
Scirpus validus (1) Giant Bulrush 0.5 - 7.0
Spartina altemiflora (1) Saltmarsh Cordgrass 3.0 - 17
Spartina cymsuroides (1) Big Cordgrass 3.0 - 17
Teucrium canadense (1) 3 .0 -  17
Zizania aquatica (1) Northern Wild Rice 0.2 - 3.0
Zizaniopsis miliacea (1) Southern Wild Rice 0.2
Sources:
(1) Odum et al., 1984.
(2) Beal, 1979.
Table 1.
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Table 2.
Relative Dominance Values
Distance from  
York M outh
Transect Peltandra
virginica
Nuphar
luteum
54.70 km P47 0.000 0.000
55.67km P46 0.000 0.000
57.44km P45 0.002 0.000
58.72km P44 0.005 0.000
61.14km P43 0.000 0.000
62.75km P42 0.013 0.000
64.84km P41 0.299 0.000
66.77km P40 0.351 0.000
68.54km P39 0.667 0.000
70.31km P38 0.455 0.000
72.24km P37 0.349 0.000
74.49km P36 0.835 0.000
76.10km P35 0.904 0.000
77.71km P34 0.981 0.000
79.65km P33 0.832 0.005
81.54km P32 0.962 0.422
83.34km P31 0.640 0.264
85.27km P30 0.105 0.252
87.22km P29 0.000 0.000
89.13km P28 0.791 0.000
90.90km P27 0.000 1.00
92.83km P26 0.000 0.324
94.60km P25 0.000 0.400
96.37km P24 0.000 1.00
98.30km P23 0.146 0.629
100.1km P22 0.000 0.000
102.0km P21 0.000 0.400
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Figure 3. Peltandra virginica
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Figure 4. Nuphar luteum
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Table 3.
Relative Frequency Values
Distance from 
York M outh
Transect Peltandra
virginica
Nuphar
luteum
54.70km P47 0.000 0.000
55.67km P46 0.000 0.000
57.44km P45 0.043 0.000
58.72km P44 0.043 0.000
61.14km P43 0.000 0.000
62.75km P42 0.174 0.000
64.84km P41 0.206 0.000
66.77km P40 0.233 0.000
68.54km P39 0.669 0.000
70.31km P38 0.196 0.000
72.24km P37 0.078 0.000
74.49km P36 0.361 0.000
76.10km P35 1.00 0.000
77.71km P34 0.368 0.000
79.64km P33 0.489 0.103
81.54km P32 0.559 0.279
83.34km P31 0.218 0.132
85.27km P30 0.513 0.551
87.22km P29 0.000 0.000
89.13km P28 0.255 0.000
90.90km P27 0.000 1.00
92.83km P26 0.000 0.444
94.60km P25 0.000 1.00
96.37km P24 0.000 1.00
98.37km P23 0.000 0.505
100.1km P22 0.571 0.000
102.0km P22 0.000 0.272
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Figure 5. Peltandra virginica
Relative Frequency of Species
Pamunkey River Shoreline
21 23 25 27 29 31 33 35 37 39 41 43 45 47 
Salinity Model Station
Figure 6. Nuphar luteum
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Table 4.
Im portance Values of Five Species 
Pamunkey River Field Data - Early Sum m er, 1990
Distance Nup lut Pel vir Spa cyn Spa alt Port cor
54.70km P47 0.000 0.000 .041 0.295 0.000
55.67km P46 0.000 0.000 1.00 0.000 0.000
57.44km P45 0.000 0.023 0.516 0.351 0.000
58.72km P44 0.000 0.024 0.000 0.815 0.000
61.14km P43 0.000 0.000 0.845 0.000 0.000
62.75km P42 0.000 0.094 I S p f F f 0.333 0.000
64.84km P41 0.000 0.292 0.259 0.250 0.000
66.77km P40 0.000 0.668 0.720 0.730 0.000
68.54km P39 0.000 0.326 0.285 0.000 0.000
70.31km P38 0.000 0.214 0.540 0.410 0.069
72.24km P37 0.000 0.598 0.740 0.000 0.000
74.49km P36 0.000 0.982 0.000 0.330 0.130
76.10km P35 0.000 0.675 0.000 0.000 0.094
77.71km P34 0.000 0.661 0.000 0.000 0.056
79.64km P33 0.054 0.761 0.000 0.000 0.145
81.54km P32 0.351 0.429 0.300 0.000 0.000
83.34km P31 0.198 0.309 0.000 0.000 0.028
85.27km P30 0.402 0.523 0.000 0.000 0.403
87.22km P29 0.000 0.000 0.000 0.000 0.000
89.13km P28 0.000 0.000 0.000 0.000 0.080
90.90km P27 1.00 0.000 0.000 0.000 0.000
92.83km P26 0.384 0.000 0.000 0.000 0.615
94.60km P25 0.700 0.000 0.000 0.000 0.000
96.37km P24 1.000 0.000 0.000 0.000 0.000
98.30km P23 0.567 0.000 0.000 0.000 0.232
100.1km P22 0.000 0.359 0.000 0.000 0.000
102.0km P21 0.336 0.000 0.000 0.000 0.000
5.2 History of Vegetation Patterns
The positions of the selected transects representing the tolerance endpoint s of 
Peltandra virginica in 1990 along the Pamunkey River (P40, P41, and P42) are included in 
Figure 1. The positions of selected transects representing the tolerance endpoint s of Nuphar 
luteum (P31, P32, and P33) are also mapped.
For each of transects P40, P41, and P42, a close-up map of the 500m2 quadrat used 
to estimate the areal cover of shoreline vegetation patterns in that photograph year is 
provided (Appendix I). For transects P31, P32, and P33, close-up maps of the 500m2 
quadrats per transect in each year are also provided in Appendix I.
Table 5 provides the areal coverage data of each identified plant pattern, as well as 
other shoreline patterns (mudflat and open water) within each transect per year. The 
coverage of each plant pattern per quadrat analyzed is then converted to percentage of the 
vegetated portions of each quadrat, excluding open water and mudflat areas (Table 6). This 
data is presented to estimate the percentage of each plant pattern of only each overall 
vegetation association of the shoreline quadrats (Table 7).
45
Digitized Shoreline Plant Association Areal Coverages 
Within Each 500m2 Quadrat Per Transect 
(.033 map unit = 500m2)
Transect 1953 1961 1971
P31 .033 =  Nup lut .033 = Nup lut
P32 .022 =  Nup lut 
.010 = Pel vir 
.001 =  water
.001 =  mix m. 
.016 = Nup lut 
.008 = Pel vir 
.008 = water
P33 .029 = Pel vir 
.004 = water
.009 =  mix m. 
.023 = Pel vir 
.001 = water
P40 .014 =  mix m. 
.014 =  Pel vir 
.005 =  mudflat
.011 = mix m. 
.015 =  Pel vir 
.007 =  mudflat
.019 = mix m. 
.010 =  Pel vir 
.004 =  mudflat
P41 .007 =  mudflat 
.007 — Pel vir 
.015 =  Phr aus 
.004 =  water
.006 = Pel vir 
.017 =  mix m. 
.010 = mud
.005 = mix m. 
.018 = mudflat 
.010 =  Pel vir
P42 .000 = Pel vir .000 = Pel vir .000 = Pel vir
Table 5.
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Digitized Shoreline Plant Association Areal Coverages 
Within Each 500m2 Quadrat Per Transect 
Presented As Square Meters
Transect 1953 1961 1971
P31 500 =  Nup lut 500 =  Nup lut
P32 333 = Nup lut 
152 = Pel vir 
15 =  water
15 = mix m. 
242 = Nup lut 
121 = Pel vir 
121 =  water
P33 439 = Pel vir 
61 = water
348 = Pel vir 
137 = mix m. 
15 = water
P40 212 =  Pel vir 
212 =  mix m. 
78 =  mudflat
167 = mix m. 
227 =  Pel vir 
106 =  mudflat
288 =  mix m. 
152= Pel vir 
61 =  mudflat
P41 106 = Pel vir 
227 = Phr aus 
106 =  mudflat 
61 =  water
257 =  mix m. 
91 =  Pel vir 
152 = mud
76 = mix m. 
152 =  Pel vir 
273 =  mudflat
P42
Table 6.
5.3 Model-Generated Historical Salinity of Endpoint Transects
The mean overall salinity values of each transect, over the time period preceding each 
aerial photograph, are presented in Table 8. The maximum salinity levels, as well as the 
minimum salinity levels reached during each time period (1942-1953; 1954-1963; 1964-1971) 
are also reported.
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Digitized Shoreline Plant Association Areal Cover 
Calculated Percentage of Vegetation Within 500m2 Quadrat
Station 1953 1961 1971
P31 100 = Nup lut 100 =  Nup lut
P32 68.7 =  Nup lut 
31.3 = Pel vir
4.00 =  mix m.
64.0 = Nup lut
32.0 = Pel vir
P33 100 = Pel vir 28.2 = mix m. 
79.1 = Pel vir
P40 48.3 = mix m. 
51.7 = Pel vir
42.3 =  mix m. 
57.7 =  Pel vir
65.5 = mix m.
34.5 = Pel vir
P41 31.8 =  Pel vir 
68.2 = Phr aus
73.9 =  mix m. 
26.1 = Pel vir
33.3 = mix m. 
66.7 = Pel vir
P42
Table 7.
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Table 8.
Model-Generated Salinity Data, All Transects 
Photograph Interval Means
1942-1952 1953-1960 1961-1970
Mean Max Min Mean Max Min Mean Max Min
P47 8.83 17.4 0.00 10.1 17.8 0.00 10.3 17.0 0.00
P46 7.43 16.8 0.00 8.95 17.2 0.00 9.34 17.0 0.00
P45 5.39 15.6 0.00 6.94 15.1 0.00 7.49 15.9 0.00
P44 4.27 14.8 0.00 5.81 15.3 0.00 6.42 15.2 0.00
P43 2.78 13.3 0.00 4.15 0.00 4.82 13.7 0.00
P42 2.04 12.3 0.00 8111 i f i t o i i i 0.00 4.02 12.7 0.00
P41 1.39 11.0 0.00 llili 1 1 1 1 ! 0.00 3.18 11.5 0.00
P40 0.98 9.81 0.00 illii 10.8 0.00 2.56 10.4 0.00
P39 0.72 8.81 0.00 1.53 9.87 0.00 2.00 9.38 0.00
P38 0.53 7.86 0.00 1.21 8.49 0.00 1.72 8.45 0.00
P37 0.38 6.87 0.00 0.95 8.05 0.00 1.37 7.48 0.00
P36 0.25 5.79 0.00 0.71 7.00 0.00 1.05 6.41 0.00
P35 0.19 5.08 0.00 0.86 5.71 0.00 0.86 4.69 0.00
P34 0.15 4.44 0.00 0.47 5.65 0.00 0.70 5.05 0.00
P33 0.10 3.73 0.00 0.37 4.93 0.00 0.54 4.33 0.00
P32 0.07 3.10 0.00 j i i i 4.26 0.00 0.42 3.67 0.00
P31 0.05 2.59 0.00 111111 3.70 0.00 0.33 3.13 0.00
P30 0.04 2.11 0.00 l i l i l i ! 3.15 0.00 0.25 2.61 0.00
P29 0.03 1.68 0.00 0.14 2.65 0.00 0.18 2.14 0.00
P28 0.02 1.33 0.00 0.11 2.21 0.00 0.13 1.74 0.00
P27 0.01 1.06 0.00 0.08 1.85 0.00 0.09 1.42 0.00
P26 0.01 0.81 0.00 0.06 1.85 0.00 0.09 1.42 0.00
P25 0.00 0.62 0.00 0.05 1.23 0.00 0.05 0.90 0.00
P24 0.00 0.46 0.00 0.03 0.99 0.00 0.03 0.69 0.00
P23 0.00 0.32 0.00 0.02 0.75 0.00 0.02 0.51 0.00
P22 0.00 0.22 0.00 ilHII 0.56 0.00 0.01 0.37 0.00
P21 0.00 0.14 0.00 0.01 0.40 0.00 0.01 0.25 0.00
5.4 Correlation of Photograph Interval Means And Historical Vegetation Patterns
The areal coverage of each plant association, per photograph year, is compared with 
the salinity of the eight to ten year interval preceding each photograph.
5.4-1 P. virginica
The percentage of Peltandra virginica in the shoreline vegetation associations per 
transect, per year, is presented along with the model-generated salinity mean of the time 
interval preceding each sampled photograph. Figure 7 illustrates this function of plant 
pattern percentage vs. mean interval salinity for transect P40, and Figure 8 describes this 
function for P41.
Areal Cover of Peltandra virginica
& As A Function of Mean Interval Salinity
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Figure 7.
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In all three photograph years, transect P42 failed to show any areal coverage of 
Peltandra virginica within the shoreline quadrat. In each digitized photograph, mixed marsh 
plant associations were bordered on the shoreline by light-colored, smooth mudflat regions, 
rather than by the characteristically darker, blurred shoreline signature of Peltandra 
virginica.
It is notable that the photographs for 1953 were taken in October, a time of year when 
the aboveground biomass of Peltandra virginica is characteristically low (Goldberg, 1941; 
Wohlgemuth, 1988; Booth, 1989) However, the two other stations investigated for Peltandra 
virginica, P41 and P40, demonstrated the characteristic darker shoreline band indicative of 
the species at that time of year, denoting an existence of aboveground plant matter.
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Furthermore, the photographs for 1961 were taken in June, a time of peak biomass for the 
species (Goldberg, 1941; Wohlgemuth, 1988; Booth, 1989); these photographs indicated the 
presence of Peltandra virginica at transects P40 and P41, but not at P42. The photographs 
in 1971 were taken on April 24, a time of year with sufficient aboveground growth to 
demonstrate the presence of Peltandra virginica - Wohlgemuth (1988) recorded Peltandra 
virginica growth in March, new leaves in April, and 115 g/m2 biomass by May 6.
Areal coverage of Peltandra virginica varied at transect P41 within the three 
photographs studied. In 1953, 31.8% of the vegetation within the shoreline quadrat was a 
Peltandra vz'rgmica-dominated pattern. In 1961, the Peltandra virginica-paltem comprised 
26.1% of the quadrat; and in 1971 66.7% of the quadrat consisted of Peltandra virginica.
At transect P40, in contrast, areal coverage of the Peltandra virginica-pattern was 
nearly the same for the 1953 and 1961 digitized photographs - 51.7% and 57.7% of the 
quadrats respectively. Rather than demonstrating an increased coverage in 1971, as did 
transect P41, P40 showed a decrease to 34.5% of the quadrat.
5.4-2 N. luteum
The percentage of Nuphar luteum in the shoreline vegetation associations per transect, 
per year, is presented along with the model-generated salinity mean of the time interval 
preceding each sampled photograph. Figure 9 illustrates this function of plant pattern 
percentage vs. interval salinity mean for Nuphar luteum.
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Figure 9.
The photograph for Cousiac Marsh, 1971, was taken in early April, and 
revealed no N. luteum growth sufficient for the author to outline and digitize. As a result, 
transects P31, P32, and P33 were analyzed for plant coverages in 1953 and 1961 only.
Transect P31 demonstrated no change in N. luteum areal coverage between 1953 and 
1971. Each year, the quadrat positioned on the shoreline adjacent to the first emergence of 
N. luteum contained solely that species. A thick, fuzzy band of darker grey, representing the 
P. virginica pattern was also evident in each photo, positioned between the N. luteum and the 
mixed marsh community.
The only variation in N. luteum areal coverage was shown at transect P32. In 1953, 
68.7% of the shoreline quadrat was composed of N. luteum plant pattern. In 1961, the
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species comprised 64 % of the quadrat.
There was no photographic signature indicating areal coverage for N. luteum along 
the easternmost portion of Cousiac Marsh, at transect P33, in either 1953 or 1971. Again, 
November 2 is rather late in the year for N. luteum biomass to be present. Nevertheless, the 
portion of the shoreline along transects P31 and P32 demonstrated the characteristic ’cloudy’ 
signature of the species in both the June photograph (1961) and the November photograph 
(1953).
5.5 Correlation of Areal Coverage with Salinity Patterns
The trends of areal coverage of Peltandra virginica vs. the mean salinity of the multi­
year interval preceding each photograph, for transect P40 and P41, are presented in Figures 
10 and 11. A graph of the areal coverage vs. time for both transects is presented for 
comparison. Changes at each transect did not correlate with each other according to the 
photograph years sampled (Figure 12).
The areal coverages of Nuphar luteum at transects P31, P32, and P33 during the 
years sampled, are presented in Figure 13. Although the mean salinity of the interval before 
1953 was lower than the mean of the interval preceding 1961, the coverage of Nuphar luteum 
changed little between these years.
No coordinated change in the areal coverage of each plant association was observed in 
the aerial photographs. No shifts in the plant associations upriver or downriver were 
observed. Consequently, no correlation of shifts in either species’ endpoints with changes in 
long-term salinity means was made.
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5.6 Comparisons Of Model-Generated Salinity Patterns
5.6-1 All Transects
The overall mean salinity value for each Pamunkey River transect sampled, calculated 
over the 1942-1987 interval, is presented in Table 9. Overall ranges for this interval - 
maximum and minimum salinity levels per station - are also presented. The mean salinity 
value for each Pamunkey River transect sampled, for each year is presented in Appendix II. 
Maximum and minimum salinity values, as well as standard deviations, for each year, are 
also given.
5.6-2 Tolerance Endpoint Stations - Annual Salinity Data
Annual mean salinity values, for each year between 1942 and 1987 are recorded for
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Table 9.
M odel-Generated Salinity D ata, (1942-1986) 
Overall M ean, M ax, M in - All Transects
Distance from 
Y ork M outh
Transect Mean M ax M in
54.70km P47 9.25 17.8 0.00
55.67km P46 8.09 17.2 0.00
57.44km P45 6.21 16.1 0.00
58.72km P44 5.16 15.3 0.00
61.14km P43 3.64 13.9 0.00
62.75km P42 2.94 13.0 0.00
64.84km P41 2.22 11.4 0.00
66.77km P40 1.71 10.8 0.00
68.54km P39 1.36 9.87 0.00
70.31km P38 1.08 8.99 0.00
72.24km P37 0.83 8.05 0.00
74.49km P36 0.61 7.00 0.00
76.10km P35 0.49 6.31 0.00
77.71km P34 0.39 5.66 0.00
79.64km P33 0.30 4.93 0.00
81.54km P32 0.23 4.26 0.00
83.34km P31 0.17 3.70 0.00
85.27km P30 0.13 3.15 0.00
89.13km P29 0.10 2.65 0.00
90.90km P28 0.07 2.21 0.00
92.83km P27 0.05 1.85 0.00
94.60km P26 0.03 1.61 0.00
96.37km P25 0.02 1.23 0.00
98.30km P24 0.02 0.99 0.00
100.1km P23 0.01 0.75 0.00
102.0km P22 0.01 0.56 0.00
104.1km P21 0.00 0.25 0.00
each tolerance endpoint transect for each species studied - P40, P41, and P42 for Peltandra 
virginica and P31, P32 and P33 for Nuphar luteum (Appendix II). These are graphically 
illustrated in Appendix III. Annual maximum and minimum values per year are also 
illustrated. Attributes of the distributions of annual means, over the 45-year period are 
reported in Table 10.
Table 10. Mean annual salinity values and standard deviations of 
the distributions; mean annual maximum values and standard 
deviations of the distributions.
Station Annual
Mean
STD Mean
Annual
Max
STD
P31 0.17 0.23 0.97 1.07
P32 0.23 0.29 1.22 1.25
P33 0.30 0.37 1.54 1.47
P40 1.71 1.27 6.24 0.02
P41 2.22 1.47 7.45 2.81
P42 2.94 1.67 8.93 2.73
5.6-3 Tolerance Endpoint Stations - Seasonal Data
The overall salinity means for each season are presented for transects P31, P32, and 
P33 in Figure 14 and Table 12. Overall maximum and minimum salinity levels per season
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are also reported. The ratios of overall seasonal salinity means between the three transects 
as well as the ratios of overall seasonal maximum values between these transects are reported 
(Table 11).
The overall seasonal salinity means are reported for transects P40, P41, and P42 
(Figure 15, Table 14). Overall seasonal maximum and minimum values are also reported. 
The ratios of overall seasonal salinity means between the stations, as well as the ratios of 
overall seasonal maximums between stations are reported in Table 13.
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Figure 14.
Ratios of Season Means
P31 P32 P33
Spring 0.0 0.0 0.0
Summer 1.0 1.4 2.0
Fall 1.0 1.3 1.6
Winter 1.0 1.4 1.9
Ratios of Season Maximums
P31 P32 P33
Spring 1.0 0.59 2.7
Summer 1.0 1.3 1.6
Fall 1.0 1.2 1.3
Winter 1.0 1.2 1.4
Table 11.
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Mean Max M in
Spring
P31 0.000 0.100 0.000
P32 0.000 0.170 0.000
P33 0.000 0.270 0.000
Summer
P31 0.080 1.33 0.000
P32 0.110 1.68 0.000
P33 0.160 2.14 0.000
Fall
P31 0.540 3.70 0.000
P32 0.690 4.26 0.000
P33 0.880 4.980 0.000
W inter
P31 0.090 3.30 0.000
P32 0.130 3.86 0.000
P33 0.170 4.53 0.000
Table 12. Overall mean, maximum, and 
minimum seasonal salinity levels for the 
endpoint transects for N. luteum.
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Model Generated Salinity Data 
Seasonal Means, 1942-1986 Interval
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Figure 15.
Ratios of Season Means
P40 P41 P42
Spring 1.0 1.8 3.4
Summer 1.0 1.4 1.9
Fall 1.0 1.3 1.6
Winter 1.0 1.3 1.8
Ratios of Season Maximums
P40 P41 P42
Spring 1.0 1.3 1.7
Summer 1.0 1.2 1.3
Fall 1.0 1.1 1.2
Winter 1.0 1.1 1.2
Table 13.
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Mean Max Min
Spring
P40 0.14 3.55 0.000
P41 0.25 4.64 0.000
P42 0.47 6.03 0.000
Summer
P40 1.80 7.59 0.000
P41 2.48 8.75 0.000
P42 3.44 10.0 0.000
Fall
P40 3.84 10.8 0.000
P41 4.88 11.8 0.000
P42 6.08 13.0 0.000
Winter
P40 1.01 10.6 0.000
P41 1.33 11.7 0.000
P42 1.84 12.9 0.000
Table 14. Overall mean, maximum, and 
minimum seasonal salinity level for the 
endpoint transects for Peltandra virginica.
Seasonal mean values are reported for each of the six transects as high-low graphs, 
for each year of the 45-year interval, in order to demonstrate the variation of seasonal means 
from year to year (Appendix IV). Corresponding seasonal maximum and minimum levels 
for each year are represented for each transect.
All mean seasonal salinity levels for the Peltandra virginica tolerance endpoint
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transects, for each of 45 years, fall below the documented salinity limits of that species -
10.0 ppt. All mean seasonal salinity levels for the Nuphar luteum tolerance endpoint 
transects, for each of 45 years, fall below the documented salinity limits of that species -
3.00 ppt (with the exception of transect P33 in 1954, which attained a mean fall salinity of 
3.85 ppt).
Only relatively short-duration events - seasonal salinity maximums - exceed 
documented salinity limits of each species at the respective I.D. transects. These salinity 
maximums only occur, for transects investigated for both Peltandra virginica and Nuphar 
luteum, during the fall.
Fall Events Exceeding Documented Tolerance Limits
Frequencies of fall salinity levels exceeding 10.0 ppt, over the 45-year interval, are 
reported for transects P40, P41, and P42 (Table 15). Percentages of the summed fall days, 
over the entire interval, which attained salinity levels exceeding 10.0 ppt. are also reported 
for these transects.
The greatest number of consecutive fall days exceeding 10.0 ppt, for each transect, is 
reported for each year in Appendix V, in order to compare lengths of exposure of each 
transect’s shoreline to high salinity levels. The average number of consecutive day intervals 
for each transect, over the entire interval, is reported in Table 15. The entire fall salinity 
record per year, for each transect, is presented in the seasonal high-low graphs referred to 
above (Appendix IV).
Frequencies of fall salinity levels exceeding 3.00 ppt, over the 45-year interval, are
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reported for transects P31, P32, and P33 (Table 16). Percentages of the summed fall days, 
over the entire interval, which attained salinity levels exceeding 3.00 ppt. are also reported 
for these transects. The average length of consecutive fall days for each transect, over the 
entire interval, is reported in Table 16.
The greatest number of consecutive fall days exceeding 3.00 ppt, for each transect, is 
reported for each year in Appendix V, in order to compare lengths of exposure of each 
transect’s shoreline to high salinity levels. The entire fall salinity record per year, for each 
transect, is presented in the seasonal high-low graphs (Appendix IV).
Spring and Summer Events Exceeding Documented Tolerance Limits
For both plant species investigated, spring and summer salinity levels below the 
documented tolerance limits were chosen for investigation, based upon the following 
information:
(1) Peltandra virginica and Nuphar luteum demonstrate limits of areal coverage 
between P40-P42 and P33-P31 respectively, over the years between 1953 and 1991.
(2) Salinity may limit peak productivity of plants, due to the influence of ionic 
concentration upon photosynthesis (Waisel, 1972; Longstreth and Strain, 1977; 
Pearcy and Ustin, 1984). Peltandra virginica and Nuphar luteum peak in 
productivity in the summer (Goldberg, 1941; Odum, 1984; Wohlgemuth, 1988; 
Booth, 1989).
(3) Salinity may limit springtime seed germination and seedling growth in plants 
(Waisel, 1971; Poljakoff-Mayber, 1975; Ungar, 1982; Zedler and Beare, 1986).
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The difference (in frequency and/or duration) between spring and/or summer salinity 
levels at stations P40 vs. P42 and P31 vs. P33, may contribute to the limitation of each 
species at these sections of the Pamunkey. These potentially critical salinity levels may be 
lower than the reported tolerance limits of the plants due to two factors:
(1) The effects of salinity upon a species may operate synergistically with other 
environmental factors (such as nutrients and inundationn discussed above) and levels 
lower than reported levels may affect species along the Pamunkey.
(2) The reported tolerance levels of the species may only apply to fully developed 
plant specimens, and may not reflect salinity levels which affect germinating or 
developing plants.
The maximum spring salinity attained at P40 (3.55 ppt), the freshest station analyzed 
for Peltandra virginica, was assumed to approximate a salinity level beyond which the 
species was stressed sufficiently to demonstrate rapid shoreline importance decline. This 
decline was evidenced by the reduction in importance values of the species immediately 
downriver, at P41 and P42. This value was analyzed for degree of greater occurence and 
duration at transects P41 and P42. The same analysis was performed for the summer salinity 
value of 7.59 ppt (the maximum summer value for P40).
The maximum spring and summer values for P31, 0.10 and 1.33 ppt respectively, 
were analyzed for transects P32, and P33. Comparison of differences in frequency and 
duration of these seasonal events was executed, in order to describe differences in salinity 
which may limit Nuphar luteum in the Pamunkey.
Spring and summer salinity records per year, for each transect, are presented in the
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seasonal high-low graphs (Appendix IV).
Frequencies of summer and spring salinity levels exceeding investigated maximums 
cited above, over the 45-year interval, are reported for transects P40, P41, and P42 (Tables 
17 and 19). Percentages of the summed season days, over the entire interval, which attained 
investigated levels are also reported for these transects.
The differences (in frequency and/or duration) between seasonal salinity levels at 
transects P31, P32 and P33, over the entire 45-year interval, are reported in Tables 18 and 
21 .
Table 15. Seasonal Model-Generated Data, Fall, 1942-1986. Transects P40, P41, and P42
Transect Fall Mean Max Min Mean STD
P40 3.97 10.8 0.00 3.64
% of fall days above 
10.0 ppt: 2.40%
days out of 
16,772: 97
most
consecutive 
days: 45 
mean: 18.4
no. of years 
above 10.0: 
5
P41 11.9 0.00 4.00
% of fall days above 
10.0 ppt:
11.0%
days out of 
16,772: 450
most
consecutive 
days: 65 
mean: 41
no. of years 
above 10.0: 
10
P42 6.08 13.0 4.25
% of fall days above 
10.0 ppt:
24.3%
days out of 
16,772: 759
most
consecutive 
days: 89 
mean: 58
no. of years 
above 10.0: 
13
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Table 16. Seasonal Model-Generated Data, Fall, 1942-1986. Transects P31, P32, and P33.
Transect Fall Mean Max Min Mean STD
P31 0.18 3.70 0.00 0.688
% of fall days above 
3.00 ppt: 0.40%
days out of 
16,772: 66
most
consecutive 
days: 51 
mean: 21
no. of years 
above 3.00: 
3
P32 0.23 4.26 0.874
% of fall days above 
3.00 ppt:
1.10%
days out of 
16,772: 179
most
consecutive 
days: 68 
mean: 28
no. of years 
above 3.00: 
6
P33 0.00 1.12
% of fall days above 
3.00 ppt:
2.20%
days out of 
16,772: 367
most
consecutive 
days: 82 
mean: 30.7
no. of years 
above 3.00: 
10
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Table 17. Seasonal Model-Generated Data, Summer, 1942-1986. Transects P40, P41, and
P42.
Transect Summer Mean Max Min Mean STD
P31 0.07 1.33 0.00 .170
% of summer days 
above 1.33 ppt: 
0.10%
days out of 
16,772: 1
most
consecutive 
days: 0 
mean: 0
no. of years 
above 1.33: 
0
P32 0.00 .246
% of summer days 
above 1.33 ppt: 
0.50%
days out of 
16,772: 22
most
consecutive 
days: 9 
mean: 4.5
no. of years 
above 1.33: 
4
P33 0.16 2.14 0.00 .359
% of summer days 
above 1.33 ppt: 
1.7%
days out of 
16,772: 72
most
consecutive 
days: 18 
mean: 11.3
no. of years 
above 1.33: 
6
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Table 18. Seasonal Model-Generated Data, Summer, 1942-1986. Transects P31, P32, and
P33.
Transect Summer Mean Max Min Mean STD
P40 1.79 7.59 0.00 2.39
% of summer days 
above 7.59 ppt:
0
days out of 
16,772: 1
most
consecutive 
days: 0 
mean: 0
no. of years 
above 7.59: 
0
P41 2.47 8.75 0.00 2.83
% of summer days 
above 7.59 ppt: 
1.7%
days out of 
16,772: 71
most
consecutive 
days: 17 
mean: 10.8
no. of years 
above 7.59: 
6
P42 10.8 0.00 3.28
% of summer days 
above 7.59 ppt: 
8.9%
days out of 
16,772: 369
most
consecutive 
days: 42 
mean: 17
no. of years 
above 7.59: 
17
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Table 19. Seasonal Model-Generated Data, Spring, 1942-1986. Transects P40, P41, and
P42.
Transect Spring Mean Max Min Mean STD
P40 0.00 3.55 0.00 .293
% of spring days 
above 3.55 ppt: 
0.00%
days out of 
16,772: 1
most
consecutive 
days: 0 
mean: 0
no. of years 
above 3.55: 
0
P41 0.25 4.64 0.00 .515
% of spring days 
above 3.55 ppt: 
1.00%
days out of 
16,772: 40
most
consecutive 
days: 39 
mean: 39
no. of years 
above 3.55: 
1
P42 0.47 6.03 0.00 .910
% of spring days 
above 3.55 ppt: 
2.3%
days out of 
16,772: 97
most
consecutive 
days: 80 
mean: 27
no. of years 
above 3.55: 
3
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Table 20. Seasonal Model-Generated Data, Spring, 1942-1986. Transects P31, P32, and 
P33.
Transect Spring Mean Max Min Mean STD
P31 0.00 0.10 0.00 .001
% of spring days 
above 0. lOppt: 
0.10%
days out of 
16,772: 3
most
consecutive 
days: 0 
mean: 0
no. of years 
above 0.10: 
0
P32 0.00 0.17 0.00 .001
% of spring days 
above 0.10 ppt: 
0.50%
days out of 
16,772: 20
most
consecutive 
days: 19 
mean: 19
no. of years 
above 0.10: 
1
P33 0.00 0.27 0.00 .003
% of spring days 
above 0.10 ppt: 
1.1%
days out of 
16,772: 47
most
consecutive 
days: 41 
mean: 41
no. of years 
above 0.10: 
1
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5.7 Eigenfunction Analysis
The first three eigenfunctions derived from the time series matrix of mean monthly 
residuals for transect P40, P41 and P42 are shown in figures 16 through 18. The three 
eigenfunctions, for transect P42, as well as the percentage of the variance from the overall 
annual mean salinity explained by each function, are shown in figures 1 9 -2 1 . This percentage 
is a measure of the relative importance of each function.
Eigenfunctions -  Tranaect P41 
Overall Mean Subtracted
14 O’
Figure 17.
Eigenfunctions -  Tranaect P40 
Overall Mean Subtracted
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Figure 16.
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Eigenfunctions -  Transect P42 
Orcrall Mean Subtracted
Figure 18.
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75
The eigenfunctions generated are normalized in the computational process. The 
numerical values of the eigenfunctions do not depict salinity values; they are dimensionless 
numbers. The products of the eigenfunctions and the loadings, however, represent salinity 
levels. The loadings for each important eigenfunction for P42 are plotted according to year in 
figures 22 through 24.
3 -  Transect P42 
Mean Subtracted
-10
-15
-20
Figure 22. Loadings - 1st EF.
3 -  Transect P42 
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-20
Figure 23. Loadings - 2nd EF.
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Figure 24. Loadings - 3rd EF.
The first eigenfunction represents the ’average year’ function - the variation in salinity 
over the course of the average year due to seasonal climatic variation. The actual variance 
explained by this function, however, is only 65.0%, indicative of the importance of the second 
eigenfunction in explaining year-to-year variation.
The first eigenfunction demonstrates a slight value decrease from January into April, and 
an equally gradual increase between April and June. Between June and the fall, the function is 
characterized by a steep increase until a peak in October. The values then sharply decreases into 
the winter. This pattern closely reflects the model-generated seasonal salinity patterns observed 
at transects P42-P40 on the Pamunkey River.
The effect of the second eigenfunction (explains 18.2% of the variance), with a positive 
loading, is to raise the overall values of an observed salinity function, as the eigenfunction has 
values which are all above zero. Because the values earlier in the year (Jan-Jun) are greater than
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the late summer-fall values (Jul-Oct), a second effect of this eigenfunction is to raise values 
disproportionately - while spring salinity values are influenced into higher values, the fall values 
are limited in their maximum values. The net effect of this eigenfunction is to raise overall 
salinity values, while limiting the fall salinity increase. This is demonstrated by adding the 
second eigenfunction to the average year eigenfunction (Figure 25).
Eigenfunctions -  Transect P42 
Overall Mean Subtracted.
bj
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-0.4
-0.0
Figure 25. Sum function of 1st and 2nd 
eigenfunctions.
The third eigenfunction represents proportionately less of the variance in the data from 
year to year. This function approximately represents yearly values with differences between 
spring and fall levels. The effect of this eigenfunction is demonstrated by adding it to the 
average year eigenfunction (Figure 26). A negative loading on the eigenfunction produces a 
steeper decline between January and March than the average year, and maintains the slope of 
salinity increase between May and September. There is an earlier, and greater decrease in 
values from September into the winter.
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Discussion
6.0 Shoreline Vegetation - Tolerance Endpoint Estimates
P. virginica was present at transects P45 and P44, as evidenced by a 4.3% frequency 
in plots sampled at each quadrat. However, the areal coverage of the species at these 
stations was low (.20% at P45 and .50% at P44). Because these two stations demonstrated 
nearly equal and very low importance values (.023 at P45 and .024 at P44), and because the 
transect immediately upriver contained no P . virginica, these stations were not chosen as 
transects showing an obvious declining trend in Importance Value of P. virginica.
Instead, transects P40, P41, and P42 were chosen as tolerance limit transects for P. 
virginica. These three stations demonstrated an upriver, progressive increase in both 
frequency and dominance of P. virginica in shoreline plant associations. There were 
relatively low values at transect P42 (Dominance =  1.3%, Frequency =  1.74%), and 
relatively high values at transect P40 (Dominance =  35.1%, Frequency =  23.3%), a 
transect 4 km upriver from P42.
The distribution of N. luteum along the Pamunkey River did not demonstrate a 
tolerance limit as clearly over three stations as did the P. virginica distribution. Transect 
P33 was chosen to represent the tolerance limit of the species, as this transect contained 
relatively low Importance Values for the species (5.40%); and no N. luteum was observed at 
transects downriver. Both transects upriver from P33 possessed increased Importance Values 
for the plant - transects P32 and P31 had Importance Values of 35.1% and 19.8% 
respectively.
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The graph illustrating the importance values of five species along the Pamunkey River 
shows the three salinity regimes existent in the section of river shoreline sampled, according 
to plant species types. Between transects P47 and P40, meso- to oligohaline species such as 
Spartina altemiflora and Spartina cynosuroides dominate. Between stations P40 and P33, P. 
virginica is most important, and is an oligohaline-to-tidal fresh species. From station P33 up 
to P21, N. luteum is most important, with a high importance of Pontederia cordata also in 
the region, emphasizing the tidal fresh character of that river segment.
6.1 Shoreline Vegetation - Field Data
The Pamunkey River demonstrates the expected change in plant associations between 
the mesohaline environment of West Point (Transect P47) and the tidal fresh region 
beginning at Cousiac Marsh (Transect P31). Sampled plant associations within quadrats 
show increasing species diversity and increasing numbers of fresher species, such as Acorus 
calimus, Nuphar luteum, and Aneilema keisak, moving from Transect P47 (53.7 km from the 
York River mouth) to Transect P21 (102.0 km from the mouth of the York).
An exception to this increased diversity is demonstrated between transects P30 and 
P25. Nuphar luteum entirely composes sampled quadrats at these transects because the 
species inhabits a lower portion of the emergent shoreline than any other species, including 
Peltandra virginica. As a result, while an extremely diverse plant association existed along 
the more elevated portions of the shoreline, the wide, low mudflats were entirely populated 
by Nuphar luteum.
Dominant species along the transects chosen to demarcate the tolerance limits of P.
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virginica, P40, P41, and P42, were primarily oligohaline species: Scirpus americanus, 
Peltandra virginica, Echinochloa walteri, Polygonum punctatum. Such species have 
documented salinity tolerance limits up to between 7.00 and 10.0 ppt.(Beale, 1977; Odum, 
1984). The only notable exception in these stations was Spartina cynosuroides (0.00 ppt to
17.0 ppt), which generally comprised most of the plant pattern along the levee of these 
stations, extending inland into the lower marsh as a dense mass. P. virginica, at P41 and 
P40, created a nearly homogenous shoreline fringe (generally l-5m in width). This P. 
virginica fringe, intermixed with Pontederia cordata and Polygonum punctatum , increased 
with width at the shorelines of fresher transects, attaining a thickness of up to 10m at Sweet 
Hall marsh.
Species along the transects chosen to distinguish the tolerance limits of Nuphar luteum 
(P31, P32, and P33) were a mixture of tidal fresh species, such as Aneleima keisak, Bidens 
coronata, Leersia oryzoides, and Nuphar luteum, and oligohaline species, such as Peltandra 
virginica, Scirpus americanus, Pontederia cordata, and Polygonum sp. Such species 
mixtures, as well as the increased dominance of tidal fresh species at transects further 
upriver, confirm that these stations fell within the oligohaline-tidal fresh transition of the 
river in 1990.
It should be noted that while the importance value of Peltandra virginica at transect 
P42 was extremely low in 1990, some small, sparse plants were evident. These plants were 
scattered throughout the shoreline, and not evident in large, thick stands as were observed 3 
km upriver.
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6.2 Shoreline Vegetation - Digitized Stations vs. Salinity Trends
No conclusions were drawn concerning the temporal change of either species, based 
upon the photographs studied. Temporal shifts along the shoreline in the geographic limits 
of plant associations were not demonstrated between the photographs at any of the tolerance 
endpoint stations. In addition, the coverage trends of the plant associations were not 
coordinated between the transects.
6.2-1 Peltandra virginica
Over the three decades sampled, P. virginica did not move upriver or downriver, 
measured as new areal coverage at transect P42 or as complete loss of areal coverage at 
transect P41. Furthermore, it is evident from the plot of the regression of the areal coverage 
of Peltandra virginica at each station, versus the mean salinity of the preceding multi-year 
series, that no conclusion can be drawn concerning the relationship between these two 
factors. Transect P41 demonstrated an increasing trend with increasing salinity, while 
Transect P40 demonstrated a decreasing trend with increasing salinity. The Pearson product- 
moment correlation coefficient of each function of areal coverage vs. interval salinity mean is 
relatively low (.487 for P41 and .387 for P40), indicating a relatively weak correlation 
between the variables. While the mean salinities of each interval preceding a photograph 
increased with each decade, the coverage of Peltandra virginica at each station showed both 
increases and decreases in the "snapshot" sample years in between.
In addition, it is evident from the plot of areal coverage of Peltandra virginica at each 
station, over time, that changes in coverage at each station were not correlated according to
83
the photographs taken. While the percentage of Peltandra virginica within the P40 quadrat 
in 1971 was 23.2% lower than in 1961, the percentage within the P41 quadrat in 1971 was 
40.6% higher than the percentage in 1961.
It is important to view these results in light of several facts. First, the mean salinity 
of the eleven-, eight- and nine-year intervals preceding each photograph may not adequately 
address the salinity experience within such intervals. While the overall mean for the 
photograph intervals studied showed an increasing trend, one cannot conclude that mean 
salinities, each year, increased successively. One extreme year may influence a decade- 
interval. For example, the areal coverage at Transect P41 in 1971 was greater than the 
percentage in 1961. While the overall mean of the 1961-1971 interval was 2.56 ppt (versus 
1.94 for 1953-1960), this interval contained six separate years during which the salinity 
never reached 10.0 ppt.
In the future, it may be important to focus on shorter, consistent intervals preceding 
aerial photographs which may have some biological significance. Peltandra virginica, for 
example, establishes large communities primarily through the spread of rhizomes. The 
approximate number of years required for this establishment to take place should be analyzed 
for salinity trends, rather than arbitrary intervals between photographs. For example, two- 
and three- year intervals preceding each photo may be studied more intensely, recording 
overall means, seasonal means each year, and incidence of short-term salinity maximums.
Also, the photographs were taken at different times of the year between years.
Within tidal marsh systems, succession of species occurs over the course of a year. Species 
may demonstrate variation in areal coverage on a monthly basis; and comparison of the
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photographs between years which were taken at different times of the year may produce the 
variation observed between the years.
However, should the species Peltandra virginica respond to shorter salinity events 
than the mean long-term salinities recorded, there must still be an explanation for the 
divergent trends between transects P40 and P41. A second important factor to consider is 
the sparsity of the data - only three photographs were available for the 1953-1971 time 
interval. Peltandra virginica may demonstrate a wide fluctuation in shoreline composition 
from year to year due to a variety of factors other than mean salinity levels- storm events, 
temperature trends, interspecies competition, disease, and grazing.
Photographs taken between eight and eleven years apart may not provide an adequate 
assessment of the degree of natural variation, or "noise" which occurs in the species 
coverage data on a short-term basis along the shoreline of the oligohaline-mesohaline 
interface. Therefore, in order to determine significant degrees of loss or gain in areal 
coverage, a greater number of observations, taken more closely together in time (every year 
for several years) may be required to assess the "normal" fluctuations in shoreline coverage. 
Larger fluctuations may then be identified, and correlated with long-term trends, such as 
mean decade salinity levels.
It is important that Peltandra virginica persisted at transects P40 and P41 during 
1953, 1961, and 1971; and the species was recorded at these transects in 1990 as well. 
Peltandra virginica was not evident in the photographs for transect P42 during any of the 
years captured on film, and demonstrated a very low importance value in 1990. Research 
has recognized the importance of salinity in determining the survival of marsh species.
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Therefore, a description of the differences in salinity experiences between the three stations, 
over the entire model record available, was undertaken to provide information concerning the 
salinity influence, long- and short-term, which may have contributed to the limitation of 
Peltandra virginica in this section of the Pamunkey River.
6.2-2 Nuphar luteum
It is evident that N. luteum persisted at both transects P31 and P32 in 1953 and 1961, 
as well as in 1990, as confirmed by field data. No photographic areal coverage of N. luteum 
was evident at transect P33 for 1953 nor 1961. Because a dominance of only 0.50% was 
measured at transect P33 in 1990, very low areal coverage of N. luteum was evident at P33 
in that year. The species therefore did not become an important shoreline species at transect 
P33 over these years, nor did it cease to be important at transects P32 or P31.
N. luteum appears to have decreased in areal coverage between 1953 and 1961, 
during a period of mean salinity greater than the ten preceding years (1942-1952). However, 
it has yet to be proven conclusively that the species does not respond rapidly to salinity 
events which are shorter than the mean salinity of an eight year interval. Also, the 
photographs were taken at different times of year, which may have influenced the areal 
coverages observed.
Only two photographs were analyzed for N. luteum and span an interval of eight 
years. Again, the plant species may possess a natural variability in shoreline coverage in 
response to other factors. By monitoring several populations, each year over successive 
years, the "normal” fluctations in areal coverage of N. luteum may be established. Larger
86
fluctuations can be identified as significant changes and correlated with physical changes such 
as salinity events.
N. luteum persisted at transects P31 and P32 during 1953, 1961, and 1990, while no 
areal coverage of the species was evident at P33 in the photograph years, and an extremely 
low importance value was recorded in 1990. Because salinity is a strong limiting factor 
influencing the importance of marsh species, an investigation into the differences in the 
salinity histories of transects P31, P32 and P33 was undertaken. This description provides 
information concerning the salinity influence, long- and short-term, which may have 
contributed to the limitation of N. luteum along Cousiac Marsh.
6.3 Annual Salinity Experience
The salinity experience of transects which demonstrated low importance values for 
each species showed a number of differences in mean salinity patterns, as well as frequency 
of specific salinity events, from upriver transects. Such differences document the annual 
salinity experience which may contribute to the greater importance values for each species in 
the upriver areas.
6.3-1 Overall Means - P. virginica
The documented limit of salinity tolerance for P. virginica is 10.0 ppt (Beale, 1977; 
Odum, 1984). If this limit represented a tolerance to long-term salinity means, such as the 
overall mean for the 1942-1986 interval, then P. virginica would be expected to be present at 
all transects sampled. P21 showed an overall mean of 0.00 ppt, while the most saline
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transect, P47, showed an overall mean of 9.25 ppt. However, the species was first 
important at transect P41 (an overall mean of 2.94 ppt), and was absent from transects P46 
and P47 completely.
The multi-year mean salinity of a shoreline, therefore, does not provide an indication 
of the tolerance limit of P. virginica. Such long-term mean values do not reveal the 
occurrence of extreme salinity events which may importantly affect the species.
6.3-2 Overall Means - N. luteum
The upper limit of salinity tolerance for N. luteum is listed as 3.00 ppt (Odum, 1984; 
Beale, 1977). If a multi-year mean salinity is a strong indicator of the tolerance limit of N. 
luteum along a salinity gradient, stations on the Pamunkey demonstrating overall means of 
approximately 3.00 ppt would be expected to mark tolerance limit zones for Nuphar luteum.
Transects P21 through P42 range in overall means from 0.00 ppt to 2.94 ppt 
respectively. If the overall mean were a strong indicator of the upper limits of plant 
tolerance, the importance of N. luteum would be expected to decline at transect P43, which 
has a 1942-1986 mean of 3.45 ppt. However, N. luteum was found to decline in importance 
value between stations P31, P32, and P33 (overall means of 0.17 ppt, 0.23 ppt, and 0.30 
ppt, respectively). N. luteum was totally eliminated from the shoreline community at 
transects downriver from P31.
The overall mean does not serve as an indicator to the lower reaches of either species 
studied, based upon the reported tolerances of the species. Therefore, the overall range of 
each transect was considered.
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6.3-3 Overall Ranges - P. virginica
P. virginica was found, in 1990, to have an importance value of .668 at P40, .292 at 
P41, and .094 at P42. The importance value of the species at P43 had declined to zero.
The ranges of these stations correspond strongly with the upper tolerance limit of P. 
virginica, which is 10.0 ppt:
Station Max Salinity Min Salinity IV ;
P40 10.8 0.00 29.2
P41 11.4 0.00 25.3
P42 13.0 0.00 9.35
The decline in importance of the plant in the river appears to correspond with the 
transects exposed to the documented upper limits of P. virginica.
6.3-4 Overall Ranges - Nuphar luteum
N. luteum was found to have an importance value of 40.2 at transect P31, 35.1 at 
P32, and 5.40 at P33. The ranges of these three stations correspond strongly with the 
documented tolerance ranges of N. luteum (0.20 ppt - 10.0 ppt):
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Station Max Salinity Min Salinity I.V.
P31 3.70 0.00 40.2
P32 4.26 0.00 35.1
P33 4.93 0.00 5.40
The decline in importance of the plant in the river appears to correspond with the 
transects exposed to the documented upper limits of N. luteum.
6.3-5 Annual Ranges - P. virginica
The overall 45-year salinity range is a general statistic to use to describe the tolerance 
limit of a plant species in a system. As noted above, salinity events on an annual basis may 
result in rapid limitation of a species. The incidence of such events over time influences the 
observed positions of tolerance limits of the species. It is therefore important to analyze the 
annual salinity record for the degree of variability in annual means, maximums, and 
minimums, per year.
Over the 45 years analyzed, the annual mean salinities of transects p40-p42 varied 
widely. For the distribution of all annual mean salinities for transect P42, the standard 
deviation (1.67 ppt) was greater than half of the overall mean annual salinity level (2.94 
ppt)(Table 10). For transect P40, the overall mean of 1.71 ppt was part of a distribution of 
mean annuals salinities with a standard deviation of 1.27 ppt.
The annual salinity graphs of Appendix III demonstrate the wide variation in means at 
each transect over the 45 year period. Consecutive years of similar salinity levels are also
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apparent - the periods 1944-52, 1955-62, and 1970 through 1979 are years in which mean 
levels at all stations were relatively low, falling between 0.00 and 4.00 ppt. Multi-year 
intervals of high salinity means are also evident - 1953-1954, 1961-1968, and 1980-1981.
As noted above, however, all means fall within the range of tolerance for P. virginica during 
each year analyzed.
More importantly, the graphs portray the wide variability in salinity values at each 
transect, over the course of each year. This salinity characteristic of each transect is 
indicated by the large standard deviation values for each year’s salinity record (Appendix II). 
For all three transects, certain maximum values which reportedly should contribute to the 
decline of P. virginica were attained. At transect P40, this occurred five times, at 41 - 
eleven times, and at P42 -during fifteen years.
This is a quantified difference between the salinity experience of transect P40, and 
transect P42. P40, which demonstrated an areal coverage of P. virginica over the 45 years 
investigated, experienced annual salinity maximums above 10.0 ppt, one-third as often as 
P42. Since P42 demonstrated little to no areal coverage of the species over this time 
interval, such an increased frequency of annual exposures above 10.0 ppt may represent 
frequency intolerable to the species along the Pamunkey River.
6.3-6 Annual Ranges - N. luteum
Because the salinity experience at the investigated transects reflects the historical 
climatic conditions along the Pamunkey River, the salinity trends for transects P31-33 
parallel the trends for P40-42. Intervals 1953-1954, 1961-1968, and 1980-1981 represent
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years of high salinity means; most other years are relatively low. Variability is also high for 
these transects from year-to-year: the standard deviations of the distribution of annual means 
are larger than the overall means for each transect. Nevertheless, at all transects, all means 
for N. luteum also fell within documented upper limits of tolerance for each year .
As demonstrated graphically (Appendix II), the range of salinity over the course of 
each year is large. Each transect experienced an exposure to salinity levels exceeding 
reported tolerance limits during the 44-year interval. P33 exceeded 3.00 ppt during ten 
separate years, while P31 was exposed to such levels during three years. A difference in the 
frequency of annual exposures to levels above 3.00 ppt (10 annual events per 45 years versus 
3 annual events per 45 years) may represent a change to a frequency intolerable to N. luteum 
along the Pamunkey River.
6.4 Overall Seasonal Means and Ranges
The conclusions concerning the tolerance of each species to an annual frequency of 
salinity maximums gives no indication of the frequency and timing of such events over the 
course of each year. As emphasized by the large standard deviations recorded for each year 
at each station, salinity levels vary largely annually. This is logical for such climes as 
Virginia, where the temperature and amount of precipitation fluctuate widely on a yearly 
basis.
It is of importance to determine the seasonal occurrence and duration of salinity 
events exceeding the recorded tolerances of the species under scrutiny, in order to establish 
links between the timing and duration of important salinity events and the biological cycles of
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these oligohaline-to-tidal fresh species. Events which occur in the spring may affect the 
germination of seeds, the flowering capabilities of the early-flowering plants, or the 
development of salinity-sensitive new shoots (Galinato and Van der Valk, 1986; Zedler and 
Beare, 1986). Summertime salinity events exceeding tolerance levels may detract from the 
productivity of tidal marsh species; while extreme events in autumn may affect the nutrient 
uptake of senescing, mature plants. The length of time of each significant salinity event may 
also be important to the capability of each species to establish and maintain itself as an 
important member of the Pamunkey River shoreline community.
No overall seasonal means at any transect exceeded the upper limits of salinity 
tolerance for P. virginica. Not surprisingly, this indicates that salinity levels representing 
annual maximums do not occur for periods of time close to seasonal in duration.
Seasonal Mean Salinity
Spring P40 0.14 Summer P40 1.79
P41 0.25 P41 2.47
P42 0.47 P42 3.46
Fall P40 3.97 W inter P40 1.01
P41 4.88 P41 1.33
P42 6.08 P42 1.84
Examination of the seasonal ranges, however, reveals that salinity levels exceeded the 
limits of tolerance for P. virginica at station P42 during the summer, but not at P41 nor P40 
Examination of the salinity record reveals that this was an isolated event, however, occurring 
only during one year, 1981, during the modeled interval. Events exceeding the limits of 
tolerance for the species occurred at all stations during the fall and winter. No events
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exceeding the limits of tolerance occurred during March, April, or May over the 45-year 
period.
Seasonal Salinity Ranges
Spring P40 0 .0 0 -3 .5 5 Summer P40 0.00 - 7.59
P41 0 .0 0 -4 .6 4 P41 0.00 - 8.75
P42 0 .0 0 -6 .0 3 P42 0 .0 0 - 10.08*
Range Range
Fall P40 0.00 -10.79* W inter P40 0 .00 - 10.61*
P41 0 .0 0 - 11.85* P41 0 .0 0 - 11.69*
P42 0.00 - 13.0* P42 0.00 - 12.92*
* exceeds tolerance limits for Peltandra virginica
The ratios of P40:P41:P42, by overall season mean values, emphasize an obvious 
point: the disparity between salinity levels between the three transects is maximized in the 
spring months. The overall mean spring salinity at transect P42 is more than 3 times the 
salinity at transect P40, and nearly twice the salinity at P41. During March, April and May, 
this section of the river is relatively fresh (between an overall mean of . 14 ppt at P40 and 
.47 ppt at P42); and early-year salinity intrusion at the lower transect, P42, renders it largely 
more saline than 4 km upriver at P40.
Additionally, the overall mean spring salinity maximum attained at P42 is 1.7 times 
the greatest exposure at P40. Such disparity at low salinity levels may be important in 
determining the region of establishment of species which are extremely sensitive to any 
salinity in the environment during early life-stages. By summer, the disparity between the 
stations is somewhat reduced; the mean summer salinity at P42 is slightly less than twice the
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overall summer mean at P40. And ratios of seasonal overall salinities are closest to 
correspondence in the fall. At this point during the year, the salinity within the river 
reaches the maximum levels during the year, and exposures per station reflect a more 
uniform level of exposure over the 4 km portion of the river marking the tolerance limits of 
P. virginica. Because this portion of the year is the only season demonstrating salinity levels 
exceeding reported levels detrimental to the species, this season is logically most likely to 
adversely affect P. virginica.
No overall seasonal means at any transect exceeded the upper limits of salinity 
tolerance for N. luteum. Again, this indicates that salinity levels representing annual 
maximums do not occur for periods of time close to seasonal in duration.
Seasonal Mean Salinity
Spring P31 0.00 Summer P31 0.07
P32 0.00 P32 0.11
P33 0.00 P33 0.16
Fall P31 0.54 W inter P31 .09
P32 0.69 P32 .13
P33 0.88 P33 .17
Events exceeding the limits of tolerance for the species occurred at all stations during the 
fall and winter only.
The ratios of P31:P32:P33 by seasonal means reveal that these stations were primarily fresh 
during the spring over the entire 44-year modeled record. Except for the year 1981, the 
transect located farthest downriver, P33, failed to exceed .01 ppt during the entire 45-year 
interval. Dissimilarity between overall seasonal maximums is greatest during the spring 
however, as any small salinity level at transect P33 was infinitely greater than the completely
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Seasonal Salinity Ranges
Spring P31 0 .0 0 -0 .1 0 Summer P31 0.00 - 1.33
P32 0 .0 0 -0 .1 7 P32 0.00 - 1.68
P33 0.00 - 0.27 P33 0 .0 0 -2 .1 4
Range Range
Fall P31 0.00 - 3.70* W inter P31 0.00 - 3.30*
P32 0.00 - 4.26* P32 0.00 - 3.86*
P33 0.00 - 4.93* P33 0.00 - 4.53*
* exceeds tolerance limits for Nuphar luteum
fresh conditions at P31.
During the summer, the disparity between the three stations was large: the overall 
mean summer salinity at P33 was twice the value at P31. Such differences between three 
stations along the tolerance limits of N. luteum may indicate an importance of the levels 
reached in the summer at P33 to the maturing plant.
In the fall, ratios of overall seasonal means are least disparate, as are maximum 
seasonal levels attained during the 45-year interval. Because this portion of the year is the 
only season demonstrating salinity levels exceeding reported levels detrimental to the species, 
fall is logically likely to adversely affect N. luteum.
6.5 Description of Seasonal Salinity Experience
6.5-1 Fall
The large variability of salinity levels experienced at transects P40, P41 and P42 on 
an annual basis is reflected in the record of fall salinity levels at these transects, each year
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(Appendix IV). For example, transect P42 has a mean overall fall salinity of 6.08 ppt; and 
the mean standard deviation of all fall means is 4.25 ppt - a deviation which exceeds the 
tolerance of P. virginica when assigned a positive value. This is indicative of a wide 
fluctuation on a regular basis at P42 between levels above 10.0 ppt and fresh, over the 
course of one season - a fairly stressful fluctuation. The wide variability in fall salinity 
events is further exemplified, in graphs 42 through 62, by a pattern which has not previously 
been evident - during the fall in certain years, salinity minimums do not always drop to 0.00 
ppt. For transect P40, eight years possessed fall seasons during which salinities failed to 
drop below 6 ppt. During ten years at P42, salinities failed to drop below 8.00 ppt in the 
fall. Such data indicates that for extended periods of time, up to three months, transects 
P40-P42 are exposed to constant salinities at or near the upper range of reported tolerance 
for P. virginica.
An analysis of the combined daily fall data, for each transect over the entire interval, 
emphasizes the large disparity between the salinity exposure times of the transect devoid of 
P. virginica areal coverage, and the transects containing the species in the shoreline 
population. While P42 exceeded 10.0 ppt during 24.3% of its fall days, P41 exceeded this 
level less than half as often (11%), and P40 only one-tenth as often (2.40%). Furthermore, 
P42 was exposed to such levels every 3.5 years, on an average. Events exceeding 10.0 ppt 
occurred approximately every 4.5 years at P41, and every 9 years at P40.
Duration of each event was substantially longer at transect P42 in the fall, then at the 
stations upriver, presumably because intrusion of saline waters reached this transect first, and 
receded from the area following withdrawal from P41 and P40. Consecutive days of levels
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exceeding 10.0 ppt were a mean of 58 days in duration at P42, while the means were 41 and 
18.4 at P41 and P40 respectively.
Should salinity levels exceeding or approaching 10.0 ppt be critical in the fall to P. 
virginica, such differences as the frequency and duration of exposure to these levels, as 
evidenced between P42 and the two transects immediately upriver, may denote critical fall 
exposure levels for the species. For example, an exposure of the shoreline to fall levels 
exceeding 10.0 ppt once every 9 years (as in transect P40) may cause die-back, while the 
eight-year interim permits the population to recover to some degree. In contrast, an 
exposure every 4 years (as in transect P42), may create a cycle during which the plant does 
not have sufficient time to repopulate to a degree that certain plants survive the next fall 
salinity extreme. The importance of seasonal salinity trends to both P. virginica and Nuphar 
luteum is discussed in detail below.
Transects investigated for linkages to N. luteum population dynamics also 
demonstrated variability of fall salinity levels. Transect P33 showed a mean overall fall 
salinity of .30 ppt; and the mean standard deviation of all fall means is 1.12 ppt. As with 
the stations investigated for N. luteum, in certain years, fall salinity minimums do not always 
drop to 0.00 ppt. For transect P33, eight years demonstrated seasons during which salinities 
failed to drop below 1 ppt. In contrast, during only one year and for P31, and three years 
for transect P32, did salinities fail to drop below this level in the fall. Such data indicates 
that for extended periods of time, up to three months in length, transect P33 is exposed to 
constant salinities at or near the upper range of reported tolerance for N. luteum’, this 
prolonged exposure to upper limits takes place much less frequently at transect P32 and P31.
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An analysis of the combined daily fall data, for each transect over the entire interval, 
emphasizes the dissimilarity between the salinity exposure times of transect P33 and 
transects P32 and P31. While P33 exceeded 3.0 ppt during 2.2% of its fall days, P32 
exceeded this level half as often (1.1%), and P31 only one-sixth as often (0.40%). P33 was 
exposed to such levels every 4.5 years, on an average. Events exceeding 3.00 ppt occurred 
approximately every 7.5 years at P32, and every 15 years at P30.
Duration of each fall event was somewhat longer, on the average, at transect P33, 
then at the stations upriver. Consecutive days of levels exceeding 3.00 ppt were a mean of 
30.7 days in duration at P33, while the means were 29 and 21 at P32 and P31 respectively. 
Durations of consecutive days above the reported tolerance limits differed little between the 
stations on the average.
Should salinity levels exceeding or approaching 3.00 ppt be critical in the fall season 
to N. luteum, such differences in the frequency of exposure to these levels, as evidenced 
between P33 and the two transects immediately upriver, may denote the critical fall exposure 
levels for the species. This point is discussed more fully below.
6.5-2 Summer
Summer mean salinity levels show a slightly higher degree of variability for both sets 
of transects investigated than fall mean values. At each station the average standard 
deviation for all the summer means, over the entire interval, is greater than the overall mean 
summer value.
Transect P40 was exposed to a summer salinity level of 7.59 ppt once during the
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1942-1986 interval. The degree to which this level was exceeded by transects P41 and P42 
demonstrates the greater frequency and duration of salinity levels approaching the reported 
tolerance level for P. virginica at stations 2 and 4 km downriver. Transect P42 exceeded the 
maximum summer salinity for P40 on 369 days, or during 8.9% of the summers between 
1942 and 1986. These events lasted a mean of 17 consecutive days, and occurred on an 
average of every 2.64 years. Such levels were attained at P41 every 7 years. 7.59 ppt 
represents a chosen range of salinity values - values below the reported salinity tolerance 
level which may actually adversely affect P. virginica in the summer growing season, as 
explained above. According to modelled data, these levels are achieved with regularity - 
nearly every other year - at P42, in contrast to 40, where the level was reached only once in 
45 years. Should such levels be critical to this period in P. virginica's life cycle, the greater 
frequency and duration of daily summer salinity levels approximately higher than 7.00 ppt 
may contribute to the loss of importance of the species between transects P40 and P42.
The maximum summer salinity level attained at P31, 1.33 ppt, does not show such a 
dramatic change in frequency or duration at downriver Cousiac Marsh transects, as the 7.59 
ppt level chosen for Peltandra virginica. While 1.33 ppt was reached at P31 once, it was 
attained at P32 for .50% of the 1942-1986 summers, and for 1.7% of this interval for P33. 
P32 was exposed to levels exceeding 1.33 ppt during 4 years out of 45, and P33 was 
exposed during 6.
The reported tolerance for N. luteum is 3.00 ppt. The maximum summer value 
attained at P31 (1.33 ppt) was not attained with a much greater frequency at transect P33. It 
may be that N. luteum is sensitive to salinities lower than 1.33 ppt during summer months.
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The graphs seasonal means each year provide a better picture of seasonal salinity levels. P31 
shows a summer mean salinity below .20 ppt for 41 of the 45 years modelled. Transect P33 
demonstrates summer means exceeding .20 ppt with regularity - a mean of approximately 
every 9 years. A level as low as approximately .20 ppt can represent great difference 
between the two transects. P31 maintained a 45-year coverage of N. luteum, while P33 was 
devoid of coverage for this period.
6.5-3 Spring
The maximum spring salinity level achieved at transect P40 was 3.55 ppt, in 1981. 
This level is used as a standard, to measure the differences in frequency and duration of 
lower-level salinity maximums at P40, P41, and P42. Transect P41 only exceeded this level 
once, during the same year; and P42 surpassed this level during 4 separate years, or 2.3% of 
the spring days between 1942 and 1986.
Graphs of the mean spring data for each transect, each year, show that this level was 
achieved at P40 during a year of high spring salinities, 1981. For the 45 year interval, P40 
generally remained at or below 1.00 ppt for all spring days during the model-period 
(exceeding this level during 8 of the years). P41 exceeded this level during 16 years, and 
P42 - during 22. Should Peltandra virginica be sensitive to salinity levels of approximately
1.00 ppt during the spring period of its developmental cycle, this factor could contribute to 
the tolerance limitation of this species between transects P42 and P40 along the Pamunkey.
Model-generated spring salinity data shows that, apart from the 1981 event, salinities 
at all transects investigated for Nuphar luteum remained fresh during the spring over the
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model-period. Spring salinity levels are not considered in this paper as potential limiting 
agents in areal coverage of Nuphar luteum at Cousiac Marsh on the Pamunkey River, 
between 1942 and 1986.
6.6 Eigenfunctions - Interpretation of Major Functions and Loadings
Three particular years in the modelled data were chosen to demonstrate how the 
observed year is described by the major eigenfunctions. For the chosen year, each 
eigenfunction was multiplied by its corresponding weight for that year, and the resulting 
functions were summed. The resulting salinity function was added to the average year 
function, and compared to the actual salinity function for that year, plotted as "observed" 
model-generated values.
In order to demonstrate the affect of the second eigenfunction, two years were 
chosen. 1981 demonstrated a high, positive loading for the second eigenfunction; 1972 
demonstrated a negative value for this eigenfunction. The effect of the high positive value 
was that in 1981, all modelled salinity values for transect P42 were relatively high, including 
spring values (Figure 28). And in 1972, modelled salinity values were considerably lower 
at transect P42 (Figure 27).
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The effect of the third eigenfunction was demonstrated at P42 for the modelled 1966 data. 
During this year, the third eigenfunction has a large negative value, which causes large 
differences in the spring and fall salinity values (Figure 29).
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Conclusions
7.0 Areal Coverage of Digitized Stations vs. Salinity Trends
The only photographs available at the time of this study were taken over large 
intervals. As noted above, variation in areal coverage of shoreline marsh plant populations 
may fluctuate widely over periods of only a few years. Observations of the coverage of a 
species in single "snapshots", with decades in between, may appear to demonstrate changes 
which took place over ten years, which are actually part of two- or three- year pulses. As a 
result, the long-term mean of the decade interval does not necessarily represent a salinity 
pattern which resulted in the coverage change. A shorter-term mean, such as the mean 
annual salinity just preceding each photograph year, may have had the most profound effect 
upon the observed plant coverage. Or, two years of cooler temperatures, or even storm 
events, may have actually wrought the changes observed over the long period.
It is also important to note that the photographs available (1) were black and white, 
(2) ranged in ages and therefore quality of film, and (3) were taken at different times of the 
year. Due to their age, photographs taken in 1953 and 1961 were not as clear as the 1971 
photographs; as a result the plant patterns were grainier and may have registered varying 
thickness along shorelines simply as an artifact of different film usages. More importantly, 
because photographs were taken in the spring one year, and fall another, differences in plant 
areal coverages may be due to seasonal changes in aboveground plant biomass. In addition, 
although the U.S.D.A. reports that each photograph inch was equivalent to 400 ft. the 
photographs may not have been taken at completely uniform heights, changing the areal
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coverage of the species in each photograph as a result.
In order to address these problems, it is recommended that recent photographs of the 
Pamunkey River be analyzed - color photographs flown at uniform heights, at the same time 
each year, for several years. Flights are made regularly each spring from the Virginia 
Institute of Marine Science, and several years’ photographs should be available. Analysis of 
several years in succession should yield data describing the natural short-term fluctuation of 
Peltandra virginica and Nuphar luteum along the shoreline of the Pamunkey River.
Nevertheless, the historic photographs revealed that the tolerance limits of two marsh 
species, and the geographic position of the junction of the tidal swamp community, remained 
geographically constant along the oligohaline-tidal fresh portion of the Pamunkey River over 
a 45-year period. This information made it possible to describe the salinity experience 
within this region to which the species investigated were both tolerant, and intolerant.
7.1 Long-Term Trends
Neither Peltandra virginica nor Nuphar luteum declined in areas along the Pamunkey 
River which, according to model generated data, possessed long-term (multiple year) mean 
salinity levels approximating or exceeding the reported tolerance limits o f  each species. 
Rather, the regions of the river which demonstrated rapid decline in shoreline coverage of 
each species experienced seasonal maximum salinity events which approximated these 
tolerance limits. The shoreline limits of each species investigated coincides with the regular 
occurrence of salinity events which do not exceed the tolerance limits of each species. 
Shoreline limits of each species do not correspond with the long-term average exposure to
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such levels, which would include exposure to events much greater in magnitude than the 
reported tolerance of each species.
7.2 Annual Trends
Salinity levels varied widely over the course of each year along the section of the 
Pamunkey River investigated, as demonstrated by wide standard deviations of annual salinity 
data. For P. virginica, the difference in salinity maximums exceeding 10.0 ppt 15 times in a 
45-year period, and 5 times in a 45-year period, coincided with the tolerance limit of the 
species along a 4 km section of the Pamunkey River. For N. luteum, a difference in 
frequency of annual exposures above 3.00 ppt of 10 events versus 3 events, per 45-year 
period, coincided with the tolerance limit of that species along Cousiac Marsh.
7.3 Seasonal Trends
Differences in overall seasonal means, as well as frequency and duration of 
hypothesized important seasonal salinity events are described above, for transects P40-P42, 
and P31-P33. While each of these differences in seasonal salinity patterns coincides with the 
limitation of the investigated species along the shoreline, it is important to consider during 
which seasons species investigated would be most likely to be affected by salinity exposures.
7.3-1 Fall
For both species, N. luteum and P. virginica, fall represents the only season during 
which the plant has aboveground biomass exposed to salinities reported to limit each species.
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Differences in frequency and duration of these exposures between upriver and downriver 
stations are great. However, during this season, both species have passed productivity peaks 
and experienced rapid die-back. Wohlgemuth (1988) reported the greatest loss of biomass 
and decline in the number of new shoots for P. virginica in September and October.
Dispersal of saline-resistant seeds takes place (Goldberg, 1941); and aboveground plants 
cease to photosynthesize in the fall. Therefore, the influence of high salinity levels upon the 
productivity or seed dispersal of P. virginica is probably unimportant in the fall. Little is 
known about the effects of salinity levels exceeding 3.00 ppt upon the seeds of N. luteum; 
resistance and germination experiments should be undertaken to determine the possible 
influence of fall salinity levels upon the limitation of the species.
Booth (1989) reported that rhizome biomass in P. virginica was asynchronous with 
shoot biomass, and that rhizomes were supported throughout the fall and winter by 
photosynthate and nutrients translocated from aboveground in the fall. While salinity has 
been postulated to limit the ability of marsh species to take up nutrients de novo (Broome et 
al., 1975; Valiela et al, 1976, Smart, 1982), salinity may conceivably limit the translocation 
of nutrients or energy-compounds within P. virginica. High chloride content has been found 
to cause changes in the nitrogen metabolism of plants (Waisel, 1972). The effects of salinity 
upon nutrient translocation with P. virginica and N. luteum must be elucidated before any 
conclusions may be drawn about the high levels of salinity exposure upon each of these 
plants in the fall.
7.3-2 Summer
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The summer season represents the period of greatest productivity for P. virginica 
(Wohlgemuth, 1988; Booth, 1989) and N. luteum (Perry, 1991). Both species peak in early 
summer, although for P. virginica, the month of this peak has been demonstrated to vary 
between May and June (Wohlgemuth, 1988). Summer events of high salinity may limit 
species by reducing photosynthetic ability during this season, or by reducing ability to take 
up nutrients. Limits to growth for each species may result in loss of competitive advantage, 
or the ability to translocate enough nutrients to rhizomes to overwinter.
However, documented salinity limits do not occur at any of the tolerance limit stations 
during the summer. Therefore, lower salinity levels, such as those listed above for P. 
virginica and N. luteum, may actually affect the growth processes of mature plants, and not 
the documented tolerance levels reported in the literature. Such reported levels may reflect 
overall high salinities achieved in areas containing each species, but not salinities necessarily 
evident at crucial phases in plant life-cycles.
While salinity may affect the ability of these two plants to flower at the transects 
described, if seeds are saline-resistent, seeds from upriver species may continue to populate 
the shoreline during the fresher springs. Therefore it is more important to conduct 
experiments investigating the effects of salinity levels lower than documented limits upon 
growth of mature plants.
7.3-3 Spring
Transects containing N. luteum did not demonstrate any salinity during spring months. 
Therefore, if salinity plays a major role in limitation of this species, levels attained at P33 in
108
the summer or the fall are likely to be limiting to the species.
P. virginica, however, exists at transects exposed to salinity in the spring, along Hill 
and Lee Marsh, on the Pamunkey River. Transect P42 failed to demonstrate any 
photographic areal coverage of the species; and the marginal amount of plants observed in 
the field in summer, 1990, were small and underdeveloped, with little established rhizomes. 
Therefore, it is likely that this species is limited in the early stages from establishment at this 
transect. Seedlings cannot become established in sediments containing levels of salinity 
which (1) remove water needed for elongation of cells essential to growth or (2) bring about 
toxic effects. The effects of low salinity levels described above upon germination and 
seedling survival in P. virginica should be investigated.
7.4 Eigenfunctions
None of the functions created by the combinations of weighted first, second, and third 
eigenfunctions corresponded completely with the observed modelled values, per year. This 
difference is accounted for by the other nine, minor eigenfuctions, which together account 
for approximately ten percent of the variation. However, overall trends - years with higher 
or lower overall salinities and differences between seasonal levels - were closely described by 
the first three eigenfunctions, especially during years when loadings on these functions were 
large and positive, or large and negative.
These primary functions contributing to salinity variation along the lower Pamunkey 
River describe patterns which have driven the salinity conditions for 45 years. By observing 
the historical record of the loadings of each major function, it is possible to broadly describe
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the variability from year to year which has coincided with generally stable geographical 
limits of Peltandra virginica along the Pamunkey River.
The first factor describes the primary annual salinity variation - the characteristic low 
plateau of salinity values in the spring, the rapid increase during the summer, and the 
attainment of salinity maximums in the fall. This factor is explains a large portion of the 
salinity variance, demonstrating the constancy of this annual salinity variation over the 
oligohaline portion of the Pamunkey River. Species along the shoreline must therefore not 
merely tolerate medium salinity levels - 10 ppt or greater - but must also be capable of 
withstanding an annual change from fresh conditions in spring to saline conditions in fall, 
every year.
High positive loadings on the second factor, which contribute to overall elevations of 
salinity values (especially spring values) throughout the year, occur approximately every 10- 
11 years in the record. This indicates a greater elevation of spring salinity levels along the 
Pamunkey shoreline in cycles of approximately 10-11 years. The rest of the years show 
negative values, loadings on the function which contribute to elevated fall values, and low 
spring salinities.
Such a cycle could contribute to the elimination of species which are highly salinity- 
sensitive in the spring, every 10-11 years. Plants may become established over the course of 
several years, only to be eliminated by high spring levels approximately every decade. 1953 
was a year of high, positive loading on the second eigenfunction, while 1961 and 1971 were 
years of negative loadings. Peltandra virginica was not evident at this station in photographs 
taken during any of these years. However, in investigations in the field, in 1991, sparse,
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small specimens of the species were observed on the shoreline. It is possible that intervals of 
low spring salinities permit a low-density establishment of the species which is not as easily 
discemable on the historical photographs as the dense, thick shoreline belts upriver from 
P42. Such plants may then be eliminated every 10-11 years, as evidenced by a lack of dense 
populations of the species.
The loadings on the third eigenfunction alternate almost evenly between positive and 
negative values over the record. This factor heightens or decreases the difference between 
spring and fall salinity levels. The factor contributes to a salinity pattern in the Pamunkey 
which alternates years of greatly divergent spring and fall salinity values with years in which 
these seasons are closer to the overall annual mean. The effect of this factor could be to 
alternate years of greater overall salinity stability with years of marked salinity stress over 
the course of the year. Plant species such as Peltandra virginica, which may tolerate medium 
salinity levels (app. 10 ppt), may require consecutive seasons of relatively stable saline 
conditions in order to become established as important members of the shoreline community. 
Such frequent occurrences of great annual salinity level variation may contribute to small 
areal coverages at stations such as P42.
Such information is useful in considering the effects of changing salinity trends upon 
the limits of Peltandra virginica in the Pamunkey River. The ranges of the 1942-1986 
loadings on these primary three eigenfunctions represent weight ranges for the three functions 
which corresponded with stability in the tolerance limits of the species.
Weightings on these three functions which depart from these ranges may result in 
some affect upon the tolerance limits of Peltandra virginica. For example, salinity levels in
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the spring, for a year or a series of years, may raise to such a degree that the second 
eigenfunction loadings for that year or series exceed the range of the 1942-1986 modelled 
loadings. This represents a departure from the record of stability for the species, and could 
result in a change in these limits, such as a retreat of the species further upriver.
7.5 Final Comments
The effect of the timing of salinity influences upon the life-cycles of the two species 
studied is still unclear. It is important to investigate the most salinity sensitive periods for 
these tidal marsh species, as well as to establish the tolerance levels during these periods. 
However, there is now a record of the seasonal and yearly salinity patterns which resulted in 
the stability of the shoreline tolerance limits of these species. The Pamunkey River, and 
similar tidal river systems, are presently targeted in Virginia for the withdrawal of freshwater 
to support proposed reservoir projects. Such withdrawals have the potential to alter the 
seasonal and annual salinity patterns experienced along these rivers. Management of the tidal 
fresh and oligohaline portions of the Pamunkey River, and similar systems, requires 
consideration of this type of salinity information. Withdrawal timing and volume must be 
established which will maintain recorded salinity patterns, and therefore will maintain 
shoreline plant communities.
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Appendix I. Digitized transects from historical 
photographs of the Pamunkey River - 1953, 1961, 
1971.
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Appendix II. Summary of model generated salinity data 
of twenty-seven transects along the Pamunkey River.
SUMMARY OF MODEL GENERATED YEARLY SALINITY DATA AT ALL TRANSECTS.
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P22:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.01
STANDARD DEVIATION = 0.04
MAXIMUM SALINITY OF ENTIRE SAMPLE = 0.56
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P22 
1942: AVG =  0.00 MAX = 0.00 MIN = 0.00 STDEV 0.00 #OBS = 365
1943: AVG = 0.02 MAX = 0.22 MIN = 0.00 STDEV = 0.02 #OBS = 365
1944: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 366
1945: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1947: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 365
1948: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 366
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1950: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1951: AVG r= 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 365
1952: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 366
1953: AVG = 0.04 MAX = 0.30 MIN = 0.00 STDEV = 0.04 #OBS = 365
1954: AVG = 0.08 MAX = 0.56 MIN — 0.00 STDEV = 0.08 #OBS = 365
1955: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1956: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 366
1957: AVG = 0.00 MAX = 0.06 MIN = 0.00 STDEV = 0.01 #OBS = 365
1958: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS — 365
1959: AVG — 0.00 MAX — 0.01 MIN — 0.00 STDEV = 0.00 #OBS — 365
1960: AVG = 0.00 MAX = 0.00 MIN - 0.00 STDEV = 0.00 #OBS = 366
1961: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1962: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1963: AVG = 0.03 MAX = 0.31 MIN = 0.00 STDEV = 0.03 #OBS = 365
1964: AVG = 0.01 MAX = 0.11 MIN — 0.00 STDEV = 0.01 #OBS = 366
1965: AVG = 0.01 MAX = 0.07 MIN = 0.00 STDEV = 0.01 #OBS = 365
1966: AVG = 0.01 MAX = 0.17 MIN = 0.00 STDEV = 0.01 #OBS = 365
1967: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.01 #OBS = 365
1968: AVG = 0.03 MAX = 0.34 MIN = 0.00 STDEV = 0.03 #OBS = 366
1969: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1970: AVG - 0.03 MAX = 0.37 MIN = 0.00 STDEV = 0.03 #OBS = 365
1971: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1972: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 366
1973: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1974: AVG = 0.00 MAX = 0.00 MIN — 0.00 STDEV = 0.00 #OBS = 365
1975: AVG - 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1976: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 366
1977: AVG = 0.01 MAX = 0.11 MIN = 0.00 STDEV = 0.01 #OBS = 365
1978: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 365
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1980: AVG = 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.01 #OBS = 366
1981: AVG = 0.02 MAX = 0.15 MIN = 0.00 STDEV = 0.02 #OBS = 365
1982: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 365
1983: AVG = 0.01 MAX = 0.08 MIN = 0.00 STDEV = 0.01 #OBS — 365
1984: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 366
1985: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 365
1986: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.00 #OBS = 365
SUMMARY (1942-1986) AVG =  O .i01 MAX = 0.56 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P23:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.01
STANDARD DEVIATION = 0.05
MAXIMUM SALINITY OF ENTIRE SAMPLE = 0.75
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P23
1942: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1943: AVG = 0.03 MAX = 0.32 MIN = 0.00 STDEV = 0.03 #OBS = 365
1944: AVG = 0.00 MAX = 0.01 MIN 0.00 STDEV = 0.01 #OBS = 366
1945: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1947: AVG - 0.00 MAX = 0.01 MIN = 0.00 STDEV 0.01 #OBS = 365
1948: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 366
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1950: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1951: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.01 #OBS = 365
1952: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 366
1953: AVG = 0.06 MAX = 0.42 MIN = 0.00 STDEV = 0.06 #OBS = 365
1954: AVG = 0.12 MAX = 0.75 MIN = 0.00 STDEV = 0.11 #OBS = 365
1955: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1956: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.01 #OBS = 366
1957: AVG = 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.01 #OBS = 365
1958: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1959: AVG ss 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.01 #OBS = 365
1960: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 366
1961: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1962: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1963: AVG = 0.05 MAX = 0.43 MIN = 0.00 STDEV 0.05 #OBS = 365
1964: AVG = 0.02 MAX = 0.17 MIN = 0.00 STDEV = 0.02 #OBS = 366
1965: AVG = 0.02 MAX —0.12 MIN - 0.00 STDEV = 0.02 #OBS = 365
1966: AVG = 0.02 MAX = 0.24 MIN = 0.00 STDEV - 0.02 #OBS = 365
1967: AVG = 0.01 MAX = 0.10 MIN = 0.00 STDEV = 0.01 #OBS = 365
1968: AVG = 0.04 MAX = 0.47 MIN = 0.00 STDEV = 0.04 #OBS = 366
1969: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1970: AVG = 0.04 MAX = 0.51 MIN = 0.00 STDEV : i 0.04 #OBS = 365
1971: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1972: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 366
1973: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1974: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1976: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.01 #OBS = 366
1977: AVG = 0.02 MAX = 0.17 MIN = 0.00 STDEV = 0.02 #OBS 365
1978: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.01 #OBS = 365
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 365
1980: AVG = 0.02 MAX = 0.15 MIN = 0.00 STDEV = 0.02 #OBS = 366
1981: AVG = 0.04 MAX = 0.23 MIN = 0.00 STDEV = 0.04 #OBS = 365
1982: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.01 #OBS = 365
1983: AVG = 0.01 MAX = 0.13 MIN —0.00 STDEV = 0.01 #OBS = 365
1984: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.01 #OBS = 366
1985: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.01 #OBS = 365
1986: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.01 #OBS = 365
SUMMARY (1942- 1986) AVG = 0.01 MAX = 0.75 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P24:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.02 
STANDARD DEVIATION = 0.08 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 0.99
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P24
1942: AVG - 0.00 MAX - 0.00 MIN = 0.00 STDEV = 0.02 #OBS = 365
1943: AVG = 0.04 MAX = 0.46 MIN 0.00 STDEV = 0.04 #OBS = 365
1944: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV 0.02 #OBS = 366
1945: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS = 365
1946: AVG = 0.00 MAX = 0.00 MIN — 0.00 STDEV = 0.02 #OBS = 365
1947: AVG = 0.00 MAX = 0.03 MIN - 0.00 STDEV = 0.01 #OBS = 365
1948: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 .#OBS = 366
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS = 365
1950: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02>#OBS = 365
1951: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.01 #OBS = 365
1952: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS = 366
1953: AVG = 0.09 MAX = 0.59 MIN = 0.00 STDEV = 0.08 #OBS = 365
1954: AVG = 0.17 MAX = 0.99 MIN = 0.00 STDEV = 0.16 #OBS = 365
1955: AVG = 0.00 MAX = 0.01 MIN = 0 00 STDEV = 0.02 #OBS = 365
1956: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.01 #OBS _ 366
1957: AVG = 0.01 MAX = 0.15 MIN = 0.00 STDEV = 0.02 #OBS = 365
1958: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS _ 365
1959: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.01 #OBS =365
1960: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS =366
1961: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.02 #OBS =365
1962: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS =365
1963: AVG = 0.07 MAX = 0.60 MIN s 0.00 STDEV = 0.07 #OBS =365
1964: AVG = 0.04 MAX = 0.27 MIN = 0.00 STDEV = 0.04 #OBS =366
1965: AVG = 0.04 MAX = 0.19 MIN = 0.00 STDEV = 0.04 #OBS =365
1966: AVG = 0.04 MAX = 0.34 MIN = 0.00 STDEV = 0.03 #OBS =365
1967: AVG = 0.03 MAX = 0.16 MIN = 0.00 STDEV = 0.02 #OBS =365
1968: AVG = 0.07 MAX = 0.65 MIN = 0.00 STDEV = 0.06 #OBS =366
1969: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.01 #OBS =365
1970: AVG = 0.06 MAX = 0.69 MIN = 0.00 STDEV = 0.05 #OBS =365
1971: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS =365
1972: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS =366
1973: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.02 #OBS =365
1974: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS =365
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS =365
1976: AVG = 0.00 MAX = 0.02 MIN - 0.00 STDEV = 0.01 #OBS - 366
1977: AVG = 0.04 MAX = 0.27 MIN = 0.00 STDEV = 0.03 #OBS =365
1978: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.01 #OBS 365
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS =365
1980: AVG = 0.04 MAX = 0.23 MIN = 0.00 STDEV = 0.03 #OBS =366
1981: AVG = 0.06 MAX = 0.34 MIN = 0.00 STDEV = 0.06 #OBS =365
1982: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.01 #OBS =365
1983: AVG = 0.02 MAX = 0.20 MIN = 0.00 STDEV = 0.02 #OBS =365
1984: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.02 #OBS =366
1985: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.02 #OBS = 365
1986: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.01 #OBS = 365
SUMMARY (1942- 1986) AVG = 0.02 MAX = 0.99 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P25:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.03
STANDARD DEVIATION = 0.10
MAXIMUM SALINITY OF ENTIRE SAMPLE = 1.23
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P25 
1942: AVG = 0.00 MAX = 0.00 MIN 0.00 STDEV = 0.03 #OBS _ 365
1943: AVG = 0.06 MAX = 0.62 MIN = 0.00 STDEV = 0.06 #OBS = 365
1944: AVG - 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.03 #OBS = 366
1945: AVG = 0.00 MAX —0.00 MIN = 0.00 STDEV = 0.03 #OBS = 365
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS = 365
1947: AVG = 0.01 MAX = 0.05 MIN = 0.00 STDEV = 0.02 #OBS = 365
1948: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS = 366
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS 365
1950: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS = 365
1951: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.02 #OBS = 365
1952: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV - 0.03 #OBS = 366
1953: AVG = 0.12 MAX = 0.78 MIN = 0.00 STDEV = 0.11 #OBS = 365
1954: AVG = 0.22 MAX = 1.23 MIN = 0.00 STDEV = 0.21 #OBS = 365
1355: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.03 #OBS = 365
1956: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.02 #OBS = 366
1957: AVG = 0.02 MAX = 0.22 MIN = 0.00 STDEV = 0.03 #OBS = 365
1958: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS = 365
1959: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.02 #OBS = 365
1960: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS = 366
1961: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.03 #OBS = 365
1962: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.03 #OBS = 365
1963: AVG = 0.10 MAX = 0.78 MIN = 0.00 STDEV = 0.10 #OBS = 365
1964: AVG = 0.06 MAX = 0.38 MIN = 0.00 STDEV = 0.05 #OBS = 366
1965: AVG = 0.06 MAX = 0.28 MIN = 0.00 STDEV = 0.05,#OBS = 365
1966: AVG = 0.06 MAX = 0.46 MIN = 0.00 STDEV = 0.05 #OBS = 365
1967: AVG = 0.04 MAX = 0.24 MIN = 0.00 STDEV = 0.04 #OBS = 365
1968: AVG = 0.09 MAX = 0.85 MIN = 0.00 STDEV = 0.09 #OBS = 366
1969: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.03 #OBS = 365
1970: AVG = 0.08 MAX = 0.90 MIN = 0.00 STDEV = 0.07 #OBS = 365
1971: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS = 365
1972: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV 0.03 #OBS = 366
1973: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.03 #OBS = 365
1974: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS = 365
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS = 365
1976: AVG - 0.00 MAX - 0.04 MIN = 0.00 STDEV = 0.02 #OBS = 366
1977: AVG = 0.06 MAX = 0.38 MIN = 0.00 STDEV = 0.05 #OBS = 365
1978: AVG = 0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.02 #OBS = 365
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS = 365
1980: AVG = 0.06 MAX = 0.33 MIN = 0.00 STDEV = 0.05 #OBS 366
1981: AVG = 0.09 MAX = 0.47 MIN = 0.00 STDEV = 0.09 #OBS = 365
1982: AVG = 0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.02 #OBS = 365
1983: AVG = 0.03 MAX = 0.30 MIN = 0.00 STDEV = 0.03 #OBS = 365
1984: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.03 #OBS = 366
1985: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.03 #OBS = 365
1986: AVG = 0.01 MAX = 0.10 MIN —0.00 STDEV = 0.02 #OBS = 365
SUMMARY (1942- 1986) AVG = 0.03i MAX = 1.23 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P26:
# OF OBSERVATIONS = '16772
AVERAGE SALINITY = 0.04 
STANDARD DEVIATION = 0.14 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 1.51
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P26
1942: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.04 #OBS = 365
1943: AVG = 0.09 MAX = 0.81 MIN = 0.00 STDEV = 0.08 #OBS = 365
1944: AVG = 0.00 MAX = 0.06 MIN = 0.00 STDEV — 0.04 #OBS = 366
1945: AVG - 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 365
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 365
1947: AVG = 0.01 MAX = 0.08 MIN = 0.00 STDEV = 0.04 #oes = 365
1948: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 366
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 365
1950: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 365
1951: AVG = 0.01 MAX = 0.07 MIN = 0.00 STDEV = 0.04 #OBS = 365
1952: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.04 #OBS = 366
1953: AVG = 0.16 MAX = 0.99 MIN — 0.00 STDEV = 0.15 #OBS = 365
1954: AVG = 0.28 MAX = 1.51 MIN = 0.00 STDEV = 0.27 #OBS = 365
1955: AVG = 0.00 MAX = 0.03 MIN 0.00 STDEV = 0.04 #OBS = 365
1956: AVG = 0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.04 #OBS = 366
1957: AVG = 0.03 MAX = 0.31 MIN = 0.00 STDEV = 0.04 #OBS = 365
1958: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 365
1959: AVG = 0.00 MAX = 0.06 MIN = 0.00 STDEV = 0.04 #OBS = 365
1960: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 366
1961: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.04 #OBS = 365
1962: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV _ 0.04 #OBS = 365
1963: AVG = 0.14 MAX = 1.00 MIN 0.00 STDEV = 0.13 #OBS = 365
1964: AVG = 0.08 MAX = 0.51 MIN = 0.00 STDEV = 0.08 #OBS = 366
1965: AVG = 0.09 MAX = 0.40 MIN = 0.00 STDEV = 0.08 #OBS = 365
1966: AVG = 0.08 MAX = 0.60 MIN = 0.00 STDEV = 0.07 #OBS = 365
1967: AVG = 0.06 MAX = 0.34 MIN - 0.00 STDEV = 0.06 #OBS = 365
1968: AVG = 0.13 MAX = 1.08 MIN = 0.00 STDEV = 0.12 #OBS = 366
1969: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.04 #OBS = 365
1970: AVG = 0.11 MAX = 1.13 MIN = 0.00 STDEV = 0.10 #OBS = 365
1971: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 365
1972: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 366
1973: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.04 #OBS = 365
1974: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 365
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV — 0.04 #OBS = 365
1976: AVG = 0.00 MAX = 0.07 MIN - 0.00 STDEV = 0.04 #OBS = 366
1977: AVG = 0.08 MAX = 0.53 MIN = 0.00 STDEV = 0.07 #OBS = 365
1978: AVG = 0.01 MAX = 0.08 MIN = 0.00 STDEV = 0.04- #OBS = 365
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 365
1980: AVG - 0.08 MAX = 0.46 MIN = 0.00 STDEV = 0.07>#OBS = 366
1981: AVG = 0.14 MAX = 0.63 MIN = 0.00 STDEV = 0.12 #OBS = 365
1982: AVG — 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.04 #OBS = 365
1983: AVG = 0.05 MAX = 0.41 MIN = 0.00 STDEV = 0.05 #OBS = 365
1984: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.04 #OBS = 366
1985: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV - 0.04 #OBS 365
1986: AVG = 0.02 MAX = 0.15 MIN = 0.00 STDEV = 0.04 #OBS = 365
SUMMARY (1942- 1986) AVG =  0.04 MAX = 1.51 MIN = 0 00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P27:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.05
STANDARD DEVIATION = 0.18
MAXIMUM SALINITY OF ENTIRE SAMPLE = 1.85
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P27
1942: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.06 #OBS = 365
1943: AVG = 0.12 MAX = 1.06 MIN = 0.00 STDEV = 0.11 #OBS = 365
1944: AVG = 0.00 MAX = 0.11 MIN = 0.00 STDEV = 0.06 #OBS = 366
1945: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.07 #OBS = 365
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.07 #OBS = 365
1947: AVG —0.01 MAX —0.13 MIN = 0.00 STDEV = 0.06 #OBS = 365
1948: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.07 #OBS = 366
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.07 #OBS = 365
1950: AVG = 0.00 MAX = 0.0Q MIN = 0.00 STDEV = 0.07 #OBS = 365
1951: AVG = 0.01 MAX = 0.12 MIN = 0.00 STDEV = 0.06 #OBS = 365
1952: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.06 #OBS = 366
1953: AVG = 0.22 MAX = 1.27 MIN = 0.00 STDEV = 0.19 #OBS = 365
1954: AVG = 0.37 MAX = 1.85 MIN = 0.00 STDEV = 0.34 #OBS = 365
1955: AVG = 0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.06 #OBS = 365
1956: AVG = 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.06 #OBS = 366
1957: AVG = 0.05 MAX = 0.43 MIN = 0.00 STDEV = 0.06 #OBS = 365
1958: AVG = 0.00 MAX —0.00 MIN = 0.00 STDEV = 0.07 #OBS = 365
1959: AVG = 0.01 MAX - 0.10 MIN = 0.00 STDEV = 0.06 #OBS = 365
1960: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.06 #OBS = 366
1961: AVG = 0.00 MAX = 0.05 MIN - 0.00 STDEV = 0.06 #OBS = 365
1962: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.06 #OBS = 365
1963: AVG = 0.19 MAX = 1.28 MIN = 0.00 STDEV = 0.17 #OBS = 365
1964: AVG —0.12 MAX —0.70 MIN = 0.00 STDEV = 0.11 #OBS = 366
1965: AVG = 0.13 MAX = 0.56 MIN = 0.00 STDEV = 0.11 #OBS = 365
1966: AVG = 0.12 MAX = 0.79 MIN = 0.00 STDEV = 0.10 #OBS = 365
1967: AVG = 0.09 MAX —0.49 MIN = 0.00 STDEV = 0.08 #OBS = 365
1968: AVG = 0.18 MAX = 1.38 MIN = 0.00 STDEV = 0.16 #OBS = 366
1969: AVG —0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.06 #OBS = 365
1970: AVG = 0.14 MAX = 1.42 MIN = 0.00 STDEV = 0.13 #OBS = 365
1971: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.07 #OBS = 365
1972: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.07 #OBS = 366
1973: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.06 #OBS = 365
1974: AVG = 0.00 MAX - 0.01 MIN = 0.00 STDEV = 0.06 #OBS = 365
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.07 #OBS = 365
1976: AVG = 0.01 MAX = 0.11 MIN = 0.00 STDEV = 0.06 #OBS = 366
1977: AVG = 0.12 MAX = 0.72 MIN = 0.00 STDEV = 0.10 #OBS = 365
1978: AVG = 0.01 MAX = 0.13 MIN = 0.00 STDEV = 0.06 #OBS = 365
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.07 #OBS = 365
1980: AVG = 0.12 MAX = 0.64 MIN = 0.00 STDEV = 0.11 #OBS = 366
1981: AVG = 0.20 MAX = 0.84 MIN = 0.00 STDEV = 0.17 #OBS = 365
1982: AVG = 0.01 MAX = 0.14 MIN = 0.00 STDEV = 0.06 #OBS = 365
1983: AVG = 0.07 MAX = 0.58 MIN = 0.00 STDEV = 0.07 #OBS = 365
1984: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.06 #OBS = 366
1985: AVG = 0.00 MAX = 0.07 MIN = 0.00 STDEV = 0.06 #OBS = 365
1986: AVG = 0.03 MAX = 0.24 MIN = 0.00 STDEV = 0.06 #OBS = 365
SUMMARY (1942-1986) AVG = 0.05 MAX = 1.85 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P28:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.07 
STANDARD DEVIATION = 0.24 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 2.21
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P28
1942: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.10 #OBS = 365
1943: AVG = 0.16 MAX = 1.33 MIN = 0.00 STDEV = 0.14 #OBS = 365
1944: AVG = 0.00 MAX = 0.17 MIN = 0.00 STDEV = 0.10 #OBS = 366
1945: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0 .1 0  #OBS = 365
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.10 #OBS = 365
1947: AVG = 0.02 MAX = 0.20 MIN = 0.00 STDEV = 0.09 #OBS = 365
1948: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.10 #OBS = 366
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.10 #OBS = 365
1950: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.10 #OBS = 365
1951: AVG = 0.01 MAX = 0.18 MIN = 0.00 STDEV = 0.09 #OBS = 365
1952: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.10 #OBS = 366
1953: AVG = 0.28 MAX = 1.57 MIN = 0.00 STDEV = 0.25 #OBS = 365
1954: AVG = 0.46 MAX = 2.21 MIN = 0.00 STDEV = 0.42 #OBS = 365
1955: AVG = 0.00 MAX = 0.08 MIN = 0.00 STDEV = 0.10 #OBS = 365
1956: AVG = 0.01 MAX = 0.14 MIN = 0.00 STDEV = 0.09 #OBS = 366
1957: AVG = 0.07 MAX = 0.59 MIN = 0.00 STDEV = 0.09 #OBS = 365
1958: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.10 #OBS = 365
1959: AVG = 0.01 MAX = 0.15 MIN = 0.00 STDEV = 0.09 #OBS = 365
1960: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.10 #OBS = 366
1961: AVG = 0.00 MAX = 0.08 MIN = 0.00 STDEV = 0.10 #OBS = 365
1962: AVG = 0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.10 #OBS = 365
1963: AVG —0.25 MAX = 1.58 MIN = 0.00 STDEV = 0.22 #OBS = 365
1964: AVG = 0.17 MAX = 0.92 MIN - 0.00 STDEV = 0.15 #OBS = 366
1965: AVG = 0.18 MAX = 0.75 MIN = 0.00 STDEV = 0.16 #OBS = 365
1966: AVG = 0.16 MAX = 1.01 MIN = 0.00 STDEV = 0.14 #OBS = 365
1967: AVG = 0.13 MAX = 0.66 MIN = 0.00 STDEV = 0.12 #OBS = 365
1968: AVG = 0.24 MAX = 1.69 MIN = 0.00 STDEV = 0.21 #OBS = 366
1969: AVG = 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.10 #OBS = 365
1970: AVG = 0.19 MAX = 1.74 MIN = 0.00 STDEV = 0.16 #OBS = 365
1971: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.10 #OBS = 365
1972: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.10 #OBS = 366
1973: AVG = 0.00 MAX - 0.06 MIN = 0.00 STDEV = 0.10 #OBS = 365
1974: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.10 #OBS = 365
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.10 #OBS = 365
1976: AVG = 0.01 MAX = 0.17 MIN = 0.00 STDEV = 0.09 #OBS = 366
1977: AVG = 0.16 MAX = 0.95 MIN = 0.00 STDEV = 0.14 #OBS = 365
1978: AVG = 0.02 MAX = 0.20 MIN = 0.00 STDEV = 0.09 #OBS = 365
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.10 #OBS = 365
1980: AVG = 0.17 MAX = 0.85 MIN = 0.00 STDEV = 0.15 #OBS = 366
1981: AVG 0.27 MAX = 1.08 MIN = 0.00 STDEV = 0.24 #OBS = 365
1982: AVG = 0.02 MAX = 0.21 MIN = 0.00 STDEV = 0.09 #OBS = 365
1983: AVG = 0.10 MAX = 0.77 MIN = 0.00 STDEV = 0.10 #OBS = 365
1984: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.10 #OBS = 366
1985: AVG = 0.01 MAX = 0.11 MIN = 0.00 STDEV = 0.09 #OBS = 365
1986: AVG = 0.05 MAX = 0.34 MIN = 0.00 STDEV = 0.08 #OBS = 365
SUMMARY (1942- 1986) AVG = 0.07 MAX = 2.21 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P29:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.10
STANDARD DEVIATION = 0.31
MAXIMUM SALINITY OF ENTIRE SAMPLE = 2.65
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P29 
1942: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.15 #OBS _ 365
1943: AVG = 0.22 MAX = 1.68 MIN = 0.00 STDEV = 0.19 #OBS = 365
1944: AVG = 0.01 MAX = 0.27 MIN = 0.00 STDEV = 0.15 #OBS = 366
1945: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.15 #OBS = 365
1946: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.15 #OBS = 365
1947: AVG = 0.04 MAX = 0.31 MIN = 0.00 STDEV = 0.13 #OBS = 365
1948: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV - 0.15 #OBS = 366
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.15 #OBS ss 365
1950: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.15 #OBS = 365
1951: AVG = 0.02 MAX = 0.28 MIN = 0.00 STDEV = 0.14 #OBS = 365
1952: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.15 #OBS = 366
1953: AVG = 0.37 MAX = 1.96 MIN = 0.00 STDEV = 0.33 #OBS = 365
1954: AVG = 0.58 MAX = 2.65 MIN - 0.00 STDEV = 0.52 #OBS = 365
1955: AVG = 0.01 MAX = 0.12 MIN = 0.00 STDEV = 0.15 #OBS = 365
1956: AVG = 0.02 MAX = 0.22 MIN = 0.00 STDEV = 0.14 #OBS = 366
1957: AVG = 0.10 MAX = 0.80 MIN = 0.00 STDEV = 0.13 #OBS = 365
1958: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV 0.15 #OBS = 365
1959: AVG = 0.02 MAX = 0.24 MIN = 0.00 STDEV 0.14 #OBS = 365
1960: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV 0.15 #OBS = 366
1961: AVG = 0.01 MAX = 0.13 MIN = 0.00 STDEV = 0.15 #OBS = 365
1962: AVG = 0.01 MAX = 0.09 MIN — 0.00 STDEV = 0.15 #OBS = 365
1963: AVG = 0.33 MAX = 1.96 MIN = 0.00 STDEV = 0.29 #OBS = 365
1964: AVG = 0.23 MAX = 1.21 MIN —0.00 STDEV = 0.20 #OBS = 366
1965: AVG = 0.25 MAX = 1.02 MIN - 0.00 STDEV = 0.22 #OBS = 365
1966: AVG = 0.22 MAX = 1.31 MIN = 0.00 STDEV = 0.19 #OBS = 365
1967: AVG = 0.19 MAX = 0.90 MIN = 0.00 STDEV = 0.17 #OBS = 365
1968: AVG = 0.32 MAX = 2.09 MIN = 0.00 STDEV = 0.28 #OBS = 366
1969: AVG = 0.01 MAX = 0.15 MIN = 0.00 STDEV = 0.14 #OBS = 365
1970: AVG = 0.25 MAX = 2.14 MIN = 0.00 STDEV = 0.21 #OBS = 365
1971: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.15 #OBS = 365
1972: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.15 #OBS = 366
1973: AVG = 0.01 MAX = 0.11 MIN = 0.00 STDEV = 0.14 #OBS = 365
1974: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.15 #OBS = 365
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.15 #OBS = 365
1976: AVG = 0.02 MAX = 0.27 MIN = 0.00 STDEV = 0.14 #OBS = 366
1977: AVG = 0.22 MAX = 1.25 MIN = 0.00 STDEV = 0.19 #OBS = 365
1978: AVG = 0.03 MAX = 0.31 MIN = 0.00 STDEV = 0.13 #OBS = 365
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.15 #OBS = 365
1980: AVG = 0.24 MAX = - 1.13 MIN = 0.00 STDEV = 0.21 #OBS = 366
1981: AVG = 0.37 MAX = 1.41 MIN = 0.00 STDEV = 0.32 #OBS = 365
1982: AVG = 0.04 MAX = 0.32 MIN = 0.00 STDEV = 0.13 #OBS = 365
1983: AVG = 0.15 MAX = 1.03 MIN = 0.00 STDEV = 0.15 #OBS = 365
1984: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.15 #OBS = 366
1985: AVG = 0.01 MAX = 0.17 MIN = 0.00 STDEV = 0.14 #OBS = 365
1986: AVG = 0.08 MAX = 0.50 MIN = 0.00 STDEV = 0.13 #OBS = 365
SUMMARY (1942- 1986) AVG = 0.1Cl MAX = 2.65 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 -10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P30:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.13 
STANDARD DEVIATION = 0.39 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 3.15
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P30 
1942: AVG = 0.01 MAX 0.08 MIN 0.00 STDEV 0.22 #OBS = 365
1943: AVG = 0.30 MAX = 2.11 MIN = 0.00 STDEV = 0.26 #OBS = 365
1944: AVG = 0.01 MAX = 0.41 MIN = 0.00 STDEV = 0.22 #OBS = 366
1945: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.22 #OBS = 365
1946: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.22 #OBS = 365
1947. AVG = 0.06 MAX = 0.46 MIN = 0.00 STDEV = 0.20 #OBS = 365
1948: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.22 #OBS = 366
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.22 #OBS = 365
1950: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.22 #OBS = 365
1951: AVG = 0.04 MAX = 0.43 MIN = 0.00 STDEV = 0.20 #OBS = 365
1952: AVG = 0.01 MAX = 0.11 MIN = 0.00 STDEV = 0.22 #OBS = 366
1953: AVG = 0.47 MAX = 2.41 MIN = 0.00 STDEV = 0.40 #OBS = 365
1954: AVG = 0.73 MAX = 3.15 MIN = 0.00 STDEV = 0.64 #OBS = 365
1955: AVG = 0.01 MAX = 0.20 MIN = 0.00 STDEV = 0.22 #OBS = 365
1956: AVG = 0.03 MAX = 0.34 MIN = 0.00 STDEV = 0.21 #OBS = 366
1957: AVG = 0.14 MAX = 1.07 MIN = 0.00 STDEV = 0.19 #OBS = 365
1958: AVG = 0.00 MAX = 0.03 MIN — 0.00 STDEV = 0.22 #OBS = 365
1959: AVG = 0.04 MAX = 0.37 MIN - 0.00 STDEV = 0.20 #OBS = 365
1960: AVG = 0.00 MAX = 0.06 MIN = 0.00 STDEV = 0.22 #OBS = 366
1961: AVG = 0.01 MAX = 0.21 MIN = 0.00 STDEV = 0.22 #OBS = 365
1962: AVG = 0.01 MAX = 0.15 MIN = 0.00 STDEV = 0.22 #OBS = 365
1963: AVG = 0.43 MAX = 2.41 MIN = 0.00 STDEV = 0.37 #OBS = 365
1964: AVG = 0.32 MAX 1.56 MIN = 0.00 STDEV = 0.27 #OBS = 366
1965: AVG = 0.35 MAX = 1.35 MIN - 0.00 STDEV - 0.30 #OBS = 365
1966: AVG = 0.30 MAX = 1.66 MIN = 0.00 STDEV = 0.26 #OBS = 365
1967: AVG = 0.27 MAX = 1.21 MIN = 0.00 STDEV = 0.24 #OBS = 365
1968: AVG = 0.43 MAX = 2.56 MIN = 0.00 STDEV = 0.36>#OBS = 366
1969: AVG = 0.02 MAX = 0.26 MIN = 0.00 STDEV = 0.21 #OBS = 365
1970: AVG = 0.32 MAX = 2.61 MIN = 0.00 STDEV = 0.28 #OBS = 365
1971: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.22 #OBS - 365
1972: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.22 #OBS = 366
1973: AVG = 0.02 MAX = 0.17 MIN = 0.00 STDEV = 0.21 #OBS = 365
1974: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.22 #OBS = 365
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0 22 #OBS = 365
1976: AVG = 0.03 MAX = 0.40 MIN = 0.00 STDEV = 0.21 #OBS = 366
1977: AVG = 0.30 MAX = 1.61 MIN = 0.00 STDEV = 0.26 #OBS = 365
1978: AVG = 0.05 MAX = 0.46 MIN = 0.00 STDEV = 0.20 #OBS = 365
1979: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.22 #OBS = 365
1980: AVG = 0.34 MAX = 1.47 MIN = 0.00 STDEV = 0.29 #OBS = 366
1981: AVG = 0.51 MAX = 1.80 MIN = 0.00 STDEV = 0.44 #OBS = 365
1982: AVG = 0.06 MAX = 0.48 MIN = 0.00 STDEV = 0.20 #OBS = 365
1983: AVG = 0.20 MAX = 1.35 MIN = 0.00 STDEV = 0.21 #OBS = 365
1984: AVG = 0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.22 #OBS = 366
1985: AVG = 0.02 MAX = 0.27 MIN = 0.00 STDEV = 0.21 #OBS = 365
1986: AVG = 0.12 MAX ss 0.72 MIN = 0.00 STDEV = 0.19 #OBS = 365
SUMMARY (1942- 1986) AVG «  0.13 MAX = 3.15 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P31:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.18
STANDARD DEVIATION = 0.50
MAXIMUM SALINITY OF ENTIRE SAMPLE = 3.70
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P31
1942: AVG = 0.01 MAX = 0.13 MIN = 0.00 STDEV = 0.32 #OBS . 365
1943: AVG = 0.40 MAX = 2.59 MIN = 0.00 STDEV = 0.35 #OBS = 365
1944: AVG = 0.02 MAX = 0.61 MIN = 0.00 STDEV = 0.31 #OBS = 366
1945: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.32 #OBS = 365
1946: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.32 #OBS = 365
1947: AVG = 0.09 MAX = 0 . 6 6 MIN = 0 . 0 0 STDEV = 0.28 #OBS = 365
1948: AVG = 0 . 0 0 MAX = 0.01 MIN = 0 . 0 0 STDEV = 0.32 #OBS 366
1949: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.32 #OBS = 365
1950: AVG sr 0.00 MAX = 0.06 MIN = 0.00 STDEV = 0.32 #OBS = 365
1951: AVG = 0.06 MAX = 0.63 MIN = 0.00 STDEV = 0.29 #OBS = 365
1952: AVG = 0.02 MAX = 0.18 MIN = 0.00 STDEV - 0.31 #OBS = 366
1953: AVG = 0.60 MAX = 2.93 MIN = 0.00 STDEV = 0.50 #OBS = 365
1954: AVG = 0.90 MAX = 3.70 MIN = 0.00 STDEV = 0.77 #OBS = 365
1955: AVG = 0.02 MAX = 0.31 MIN = 0.00 STDEV = 0.31 #OBS = 365
1956: AVG — 0.05 MAX — 0.51 MIN = 0.00 STDEV — 0.30 #OBS = 366
1957: AVG = 0.19 MAX = 1.40 MIN = 0.00 STDEV = 0.27 #OBS = 365
1958: AVG = 0.01 MAX = 0.05 MIN = 0.00 STDEV = 0.32 #OBS = 365
1959: AVG = 0.06 MAX = 0.55 MIN = 0.00 STDEV = 0.29 #OBS = 365
1960: AVG 0.01 MAX = 0.10 MIN = 0.00 STDEV = 0.32 #OBS = 366
1961: AVG = 0.02 MAX = 0.34 MIN = 0.00 STDEV = 0.31 #OBS = 365
1962: AVG = 0.02 MAX = 0.24 MIN = 0.00 STDEV = 0.31 #OBS = 365
1963: AVG = 0.56 MAX = 2.92 MIN = 0.00 STDEV = 0.47 #OBS = 365
1964: AVG = 0.43 MAX = 1.99 MIN = 0.00 STDEV = 0.37 #OBS = 366
1965: AVG = 0.46 MAX = 1.76 MIN = 0.00 STDEV = 0.39 #OBS = 365
1966: AVG = 0.40 MAX = 2.07 MIN = 0.00 STDEV = 0.35 #OBS = 365
1967: AVG = 0.37 MAX = 1.58 MIN = 0.00 STDEV = 0.33 #OBS . 365
1968: AVG = 0.56 MAX = 3.09 MIN = 0.00 STDEV - 0.47 #OBS = 366
1969: AVG = 0.03 MAX = 0.41 MIN = 0.00 STDEV = 0.31 #OBS = 365
1970: AVG = 0.41 MAX = 3.13 MIN = 0.00 STDEV = 0.36 #OBS = 365
1971: AVG = 0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.32 #OBS = 365
1972: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.32 #OBS = 366
1973: AVG = 0.03 MAX = 0.27 MIN = 0.00 STDEV = 0.31 #OBS = 365
1974: AVG = 0.01 MAX = 0.11 MIN = 0.00 STDEV = 0.32 #OBS = 365
1975: AVG = 0.00 MAX = 0.00 MIN - 0.00 STDEV = 0.32 #OBS = 365
1976: AVG = 0.05 MAX = 0.59 MIN = 0.00 STDEV 0.30 #OBS = 366
1977: AVG = 0.40 MAX = 2.05 MIN = 0.00 STDEV = 0.35 #OBS = 365
1978: AVG = 0.08 MAX = 0.67 MIN = 0.00 STDEV — 0.29 #OBS = 365
1979: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV 0.32 #OBS = 365
1980: AVG = 0.46 MAX = 1.89 MIN = 0.00 STDEV = 0.39 #OBS = 366
1981: AVG = 0.69 MAX = 2.25 MIN = 0.00 STDEV = 0.58 ■#OBS = 365
1982: AVG = 0.09 MAX = 0.69 MIN = 0.00 STDEV = 0.28 #OBS = 365
1983: AVG = 0.28 MAX = 1.75 MIN = 0.00 STDEV = 0.29 >#OBS = 365
1984: AVG = 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.32 #OBS 366
1985: AVG = 0.03 MAX = 0.40 MIN = 0.00 STDEV = 0.31 #OBS = 365
1986: AVG = 0.18 MAX 1.00 MIN = 0.00 STDEV = 0.27 #OBS = 365
SUMMARY (1942-1986) AVG =  0. 18; MAX = 3.70 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P32:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.23
STANDARD DEVIATION = 0.61
MAXIMUM SALINITY OF ENTIRE SAMPLE = 4.26
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P32
1942: AVG = 0.02 MAX = 0.20 MIN = 0.00 STDEV = 0.43 #OBS = 365
1943: AVG = 0.51 MAX = 3.10 MIN = 0.00 STDEV = 0.45 #OBS = 365
1944: AVG = 0.03 MAX = 0.86 MIN = 0.00 STDEV = 0.43 #OBS = 366
1945: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.45 #OBS = 365
1946: AVG = 0.00 MAX = 0.06 MIN = 0.00 STDEV — 0.44 #OBS = 365
1947: AVG = 0.12 MAX = 0.91 MIN = 0.00 STDEV = 0.39 #OBS = 365
1948: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.44 #OBS = 366
1949: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0:45 #OBS = 365
1950: AVG = 0.00 MAX = 0.10 MIN = 0.00 STDEV = 0.44 #OBS = 365
1951: AVG = 0.09 MAX = 0.87 MIN = 0.00 STDEV = 0/40 #OBS = 365
1952: AVG = 0.03 MAX = 0.28 MIN = 0.00 STDEV = 0.43 #OBS = 366
1953: AVG = 0.74 MAX = 3.46 MIN = 0.00 STDEV = 0.62 #OBS = 365
1954: AVG = 1.08 MAX = 4.26 MIN = 0.00 STDEV = 0.91 #OBS = 365
1955: AVG — 0.03 MAX = 0.45 MIN = 0.00 STDEV = 0.43 #OBS = 365
1956: AVG = 0.08 MAX = 0.72 MIN = 0.00 STDEV = 0.41 #OBS = 366
1957: AVG = 0.26 MAX = 1.77 MIN = 0.00 STDEV = 0.37 #OBS = 365
1958: AVG = 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.44 #OBS _ 365
1959: AVG = 0.10 MAX = 0.77 MIN = 0.00 STDEV = 0.40 #OBS = 365
1960: AVG = 0.01 MAX = 0.16 MIN = 0.00 STDEV = 0.44 #OBS = 366
1961: AVG = 0.03 MAX = 0.50 MIN = 0.00 STDEV = 0.43 #OBS = 365
1962: AVG = 0.03 MAX = 0.37 MIN = 0.00 STDEV = 0.43 #OBS = 365
1963: AVG = 0.69 MAX = 3.45 MIN = 0.00 STDEV = 0.57 #OBS = 365
1964: AVG = 0.55 MAX = 2.44 MIN = 0.00 STDEV = 0.48 #OBS = 366
1965: AVG = 0.60 MAX = 2.21 MIN = 0.00 STDEV = 0.51 #OBS = 365
1966: AVG = 0.52 MAX = 2.51 MIN = 0.00 STDEV = 0.46 #OBS = 365
1967: AVG = 0.48 MAX - 2.00 MIN = 0.00 STDEV = 0.44 #OBS = 365
1968: AVG = 0.71 MAX = 3.63 MIN = 0.00 STDEV = 0.59 #OBS = 366
1969: AVG = 0.04 MAX = 0.61 MIN = 0.00 STDEV = 0.42 #OBS = 365
1970: AVG = 0.51 MAX = 3.67 MIN = 0.00 STDEV = 0.45 #OBS = 365
1971: AVG = 0.00 MAX = 0.09 MIN = 0.00 STDEV = 0.44 #OBS = 365
1972: AVG = 0.00 MAX 0.06 MIN = 0.00 STDEV = 0.44 #OBS = 366
1973: AVG = 0.05 MAX = 0.40 MIN = 0.00 STDEV = 0.42 #OBS = 365
1974: AVG = 0.02 MAX = 0.17 MIN = 0.00 STDEV = 0.44 #OBS = 365
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV - 0.45 #OBS =: 365
1976: AVG = 0.07 MAX = 0.82 MIN = 0.00 STDEV - 0.41 #OBS 366
1977: AVG = 0.51 MAX 2.52 MIN = 0.00 STDEV = 0.45 #OBS 365
1978: AVG = 0.12 MAX = 0.93 MIN = 0.00 STDEV = 0.39 #OBS = 365
1979: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.44 #OBS = 365
1980: AVG = 0.60 MAX = 2.34 MIN = 0.00 STDEV = 0.50 #OBS = 366
1981: AVG = 0.89 MAX = 2.74 MIN —0.01 STDEV = 0.74 #OBS = 365
1982: AVG = 0.14 MAX - 0.95 MIN = 0.00 STDEV = 0.39 #OBS 365
1983: AVG = 0.36 MAX = 2.17 MIN = 0.00 STDEV = 0.38 #OBS = 365
1984: AVG = 0.01 MAX = 0.15 MIN = 0.00 STDEV = 0.44 #OBS = 366
1985: AVG = 0.04 MAX = 0.58 MIN = 0.00 STDEV = 0.42 #OBS = 365
1986: AVG = 0.25 MAX = 1.33 MIN = 0.00 STDEV = 0.37 #OBS = 365
SUMMARY (1942* 1986) AVG = 0.23i MAX = 4.26 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P33:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.30 
STANDARD DEVIATION = 0.76 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 4.93 
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P33
1942: AVG = 0.04 MAX = 0.33 MIN = 0.00 STDEV = 0.60 #OBS = 365
1943: AVG = 0.67 MAX = 3.73 MIN = 0.00 STDEV = 0.59 #OBS = 365
1944: AVG = 0.05 MAX = 1.21 MIN = 0.00 STDEV = 0.60 #OBS = 366
1945: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.62 #OBS = 365
1946: AVG = 0.01 MAX s 0.11 MIN = 0.00 STDEV = 0.62 #OBS = 365
1947: AVG = 0.18 MAX = 1.27 MIN = 0.00 STDEV = 0.54 #OBS = 365
1948: AVG = 0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.62 #OBS = 366
1949: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.62 #OBS = 365
1950: AVG = 0.01 MAX 0.18 MIN = 0.00 STDEV = 0.62 #OBS 365
1951: AVG = 0.13 MAX = 1.23 MIN = 0.00 STDEV = 0.56 #OBS = 365
1952: AVG = 0.05 MAX = 0.45 MIN = 0.00 STDEV = 0.59 #OBS = 366
1953: AVG = 0.93 MAX ss 4.11 MIN = 0.00 STDEV = 0.76 #OBS = 365
1954: AVG = 1.32 MAX = 4.93 MIN = 0.00 STDEV = 1.08 #OBS = 365
1955: AVG = 0.05 MAX = 0.67 MIN = 0.00 STDEV 0.60 #OBS = 365
1956: AVG = 0.12 MAX 1.03 MIN = 0.00 STDEV = 0.56 #OBS = 366
1957: AVG = 0.34 MAX = 2.25 MIN zr 0.00 STDEV = 0.51 #OBS = 365
1958: AVG = 0.02 MAX = 0.17 MIN = 0.00 STDEV = 0.61 #OBS = 365
1959: AVG = 0.15 MAX = 1.09 MIN = 0.00 STDEV = 0.55 #OBS = 365
1960: AVG = 0.02 MAX = 0.26 MIN = 0.00 STDEV = 0.61 #OBS = 366
1961: AVG = 0.04 MAX = 0.74 MIN = 0.00 STDEV = 0.60 #OBS = 365
1962: AVG = 0.06 MAX = 0.58 MIN = 0.00 STDEV = 0.59 #OBS = 365
1963: AVG = 0.87 MAX = 4.09 MIN = 0.00 STDEV = 0.72 #OBS = 365
1964: AVG = 0.72 MAX = 3.02 MIN = 0.00 STDEV = 0.63 #OBS = 366
1965: AVG = 0.78 MAX s 2.78 MIN — 0.00 STDEV = 0.66 #OBS = 365
1966: AVG = 0.68 MAX = 3.06 MIN = 0.00 STDEV = 0.60 #OBS = 365
1967: AVG = 0:65 MAX = 2.54 MIN = 0.00 STDEV 0.58 #OBS = 365
1968: AVG = 0.90 MAX = 4.29 MIN = 0.00 STDEV = 0.74 #OBS = 366
1969: AVG = 0.07 MAX = 0.90 MIN = 0.00 STDEV = 0.59 #OBS = 365
1970: AVG = 0.65 MAX 4.33 MIN — 0.00 STDEV = 0.59 #OBS = 365
1971: AVG = 0.01 MAX = 0.15 MIN = 0.00 STDEV = 0.62 #OBS = 365
1972: AVG = 0.00 MAX = 0.12 MIN = 0.00 STDEV = 0.62 #OBS = 366
1973: AVG = 0.08 MAX = 0.61 MIN = 0.00 STDEV = 0.58 #OBS = 365
1974: AVG = 0.03 MAX = 0.29 MIN = 0.00 STDEV = 0.61 #OBS = 365
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.62 #OBS = 365
1976: AVG = 0.11 MAX 1.16 MIN = 0.00 STDEV = 0.57 #OBS = 366
1977: AVG = 0.66 MAX = 3.12 MIN = 0.00 STDEV = 0.59 #OBS = 365
1978: AVG = 0.18 MAX = 1.30 MIN = 0.00 STDEV = 0.54 #OBS - 365
1979: AVG = 0.00 MAX = 0.06 MIN = 0.00 STDEV = 0.62 #OBS = 365
1980: AVG = 0.78 MAX = 2.91 MIN = 0.00 STDEV = 0.66 #OBS = 366
1981: AVG = 1.17 MAX 3.35 MIN = 0.01 STDEV = 0.95 #OBS 365
1982: AVG = 0.20 MAX = 1.32 MIN = 0.00 STDEV = 0.53 #OBS = 365
1983: AVG = 0.48 MAX = 2.72 MIN = 0.00 STDEV = 0.52 #OBS = 365
1984: AVG = 0.02 MAX = 0.25 MIN = 0.00 STDEV = 0.61 #OBS = 366
1985: AVG = 0.07 MAX = 0.83 MIN = 0.00 STDEV = 0.59 #OBS = 365
1986: AVG = 0.36 MAX = 1.79 MIN - 0.00 STDEV = 0.51 #OBS = 365
SUMMARY (1942- 1986) AVG = 0.30I MAX = 4.93 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P34:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.39 
STANDARD DEVIATION = 0.94 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 5.66
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P34
1942: AVG = 0.06 MAX = 0.52 MIN - 0.00 STDEV = 0.82 #OBS = 365
1943: AVG = 0.87 MAX 4.44 MIN = 0.00 STDEV = 0.78 #OBS = 365
1944: AVG = 0.08 MAX = 1.68 MIN = 0.00 STDEV = 0.81 #OBS = 366
1945: AVG = 0.00 MAX = 0.08 MIN = 0.00 STDEV = 0.86 #OBS = 365
1946: AVG = 0.02 MAX = 0.21 MIN —0.00 STDEV = 0.85 #OBS = 365
1947: AVG = 0.26 MAX 1.73 MIN = 0.00 STDEV = 0.74 #OBS = 365
1948: AVG = 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.85 #OBS = 366
1949: AVG = 0.00 MAX = 0.08 MIN = 0.00 STDEV = 0.86 #OBS = 365
1950: AVG = 0.02 MAX = 0.31 MIN = 0.00 STDEV = 0.85 #OBS = 365
1951: AVG = 0.19 MAX = 1.69 MIN = 0.00 STDEV = 0.76 #OBS = 365
1952: AVG = 0.09 MAX - 0.70 MIN = 0.00 STDEV = 0.81 #OBS = 366
1953: AVG = 1.15 MAX = 4.84 MIN = 0.00 STDEV = 0.94t#OBS = 365
1954: AVG = 1.59 MAX = 5.66 MIN = 0.00 STDEV = 1.28 #OBS = 365
1955: AVG = 0.08 MAX 0.98 MIN = 0.00 STDEV = 0.81 #OBS = 365
1956: AVG = 0.18 MAX = 1.45 MIN = 0.00 STDEV = 0.76 #OBS = 366
1957: AVG = 0.45 MAX - 2.82 MIN - 0.00 STDEV = 0.69 #OBS = 365
1958: AVG = 0.04 MAX = 0.29 MIN = 0.00 STDEV = 0.84 #OBS = 365
1959: AVG = 0 23 MAX = 1.51 MIN = 0.00 STDEV = 0.75 #OBS = 365
1960: AVG = 0.04 MAX = 0.42 MIN = 0.00 STDEV 0.83 #OBS = 366
1961: AVG = 0.07 MAX = 1.09 MIN = 0.00 STDEV = 0.82 #OBS = 365
1962: AVG = 0.09 MAX = 0.87 MIN = 0.00 STDEV = 0.81 #OBS = 365
1963: AVG = 1.09 MAX = 4.80 MIN = 0.00 STDEV = 0.90 #OBS = 365
1964: AVG = 0.94 MAX = 3.69 MIN = 0.00 STDEV = 0.81 #OBS = 366
1965: AVG = 1.00 MAX = 3.45 MIN = 0.00 STDEV = 0.85 #OBS = 365
1966: AVG = 0.88 MAX = 3.70 MIN = 0.00 STDEV = 0.78 #OBS = 365
1967: AVG 0.85 MAX = 3.18 MIN - 0.00 STDEV = 0.77 #OBS = 365
1968: AVG = 1.13 MAX = 5.03 MIN = 0.00 STDEV = 0.93 #OBS = 366
1969: AVG = 0.11 MAX = 1.30 MIN = 0.00 STDEV = 0.80 #OBS = 365
1970: AVG = 0.82 MAX = 5.05 MIN = 0.00 STDEV = 0.76 #OBS = 365
1971: AVG = 0.01 MAX = 0.27 MIN = 0.00 STDEV — 0.85 #OBS = 365
1972: AVG = 0.01 MAX = 0.21 MIN = 0.00 STDEV = 0.85 #OBS = 366
1973: AVG = 0.13 MAX = 0.90 MIN = 0.00 STDEV = 0.79 #OBS = 365
1974: AVG = 0.06 MAX = 0.47 MIN = 0.00 STDEV = 0.83 #OBS = 365
1975: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.86 #OBS = 365
1976: AVG = 0.17 MAX = 1.59 MIN = 0.00 STDEV = 0.77 #OBS = 366
1977: AVG = 0.85 MAX = 3.80 MIN = 0.00 STDEV = 0.77 #OBS = 365
1978: AVG = 0.26 MAX = 1.78 MIN = 0.00 STDEV = 0.74 #OBS = 365
1979: AVG = 0.01 MAX = 0.11 MIN = 0.00 STDEV = 0.86 #OBS = 365
1980: AVG = 1.01 MAX = 3.58 MIN = 0.00 STDEV = 0.85 #OBS = 366
1981: AVG 1.51 MAX = 4.05 MIN = 0.03 STDEV - 1.22 #OBS = 365
1982: AVG = 0.30 MAX = 1.79 MIN = 0.00 STDEV = 0.72 #OBS = 365
1983: AVG = 0.62 MAX = 3.37 MIN = 0.00 STDEV = 0.70 #OBS = 365
1984: AVG = 0.04 MAX = 0.42 MIN = 0.00 STDEV = 0.84 #OBS = 366
1985: AVG = 0.11 MAX = 1.18 MIN = 0.00 STDEV = 0.80 #OBS = 365
1986: AVG =s 0.51 MAX = 2.35 MIN = 0.00 STDEV = 0.69 #OBS = 365
SUMMARY (11942- 1986) AVG = 0.4Cl MAX =  5.66 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P35:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.49 
STANDARD DEVIATION = 1.11 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 6.31
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P35 
1942: AVG = 0.10 MAX 0.74 MIN 0.00 STDEV 1.05 #OBS 365
1943: AVG = 1.06 MAX = 5.08 MIN = 0.00 STDEV = 0.96 #OBS = 365
1944: AVG = 0.12 MAX = 2.15 MIN = 0.00 STDEV = 1.04 #OBS = 366
1945: AVG = 0.01 MAX = 0.13 MIN = 0.00 STDEV = 1.10 #OBS = 365
1946: AVG = 0.04 MAX = 0.33 MIN = 0.00 STDEV = 1.08 #OBS = 365
1947: AVG = 0.34 MAX = 2.19 MIN = 0.00 STDEV = 0.94 #OBS = 365
1948: AVG = 0.01 MAX = 0.16 MIN —0.00 STDEV = 1.10 #OBS = 366
1949: AVG = 0.01 MAX = 0.14 MIN - 0.00 STDEV = 1.10 #OBS = 365
1950: AVG = 0.03 MAX = 0.47 MIN = 0.00 STDEV = 1.08 #OBS = 365
1951: AVG = 0.27 MAX = 2.16 MIN = 0.00 STDEV = 0.97 #OBS = 365
1952: AVG = 0.13 MAX = 0.99 MIN = 0.00 STDEV = 1.03 #OBS = 366
1953: AVG = 1.36 MAX = 5.50 MIN = 0.00 STDEV — 1.11 #OBS = 365
1954: AVG = 1.86 MAX = 6.31 MIN = 0.00 STDEV - 1.48 #OBS = 365
1955: AVG = 0.12 MAX = 1.31 MIN = 0.00 STDEV = 1.03 #OBS = 365
1956: AVG = 0.25 MAX = 1.88 MIN = 0.00 STDEV = 0.97 #OBS = 366
1957: AVG = 0.56 MAX = 3.37 MIN —0.00 STDEV = 0.88 #OBS = 365
1958: AVG = 0.07 MAX = 0.44 MIN = 0.00 STDEV = 1.07 #OBS = 365
1959: AVG = 0.32 MAX = 1.95 MIN = 0.00 STDEV 0.95 #OBS = 365
1960: AVG = 0.07 MAX = 0.61 MIN = 0.00 STDEV = 1.06 #OBS : 366
1961: AVG = 0.10 MAX = 1.46 MIN = 0.00 STDEV = 1.04 #OBS = 365
1962: AVG = 0.14 MAX = 1.21 MIN = 0.00 STDEV = 1.03 #OBS = 365
1963: AVG = 1.30 MAX = 5.45 MIN = 0.00 STDEV 1.08 #OBS = 365
1964: AVG = 1.16 MAX = 4.32 MIN = 0.00 STDEV = 1.00 #OBS = 366
1965: AVG = 1.23 MAX = 4.08 MIN = 0.00 STDEV = 1.04 #OBS = 365
1966: AVG = 1.08 MAX = 4.30 MIN = 0.00 STDEV = 0.97#OBS = 365
1967: AVG = 1.06 MAX = 3.79 MIN = 0.00 STDEV = 0.96 #OBS = 365
1968: AVG = 1.37 MAX = 5.69 MIN = 0.00 STDEV = 1.12*#OBS = 366
1969: AVG = 0.16 MAX = 1.71 MIN = 0.00 STDEV = 1.01 #OBS = 365
1970: AVG = 1.00 MAX = 5.71 MIN = 0.00 STDEV 0.93 #OBS = 365
1971: AVG = 0.02 MAX = 0.41 MIN = 0.00 STDEV = 1.09 #OBS = 365
1972: AVG = 0.01 MAX = 0.33 MIN = 0.00 STDEV = 1.09 #OBS = 366
1973: AVG = 0.19 MAX = 1.22 MIN = 0.00 STDEV = 1.00 #OBS = 365
1974: AVG = 0.09 MAX = 0.69 MIN = 0.00 STDEV = 1.05 #OBS = 365
1975: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 1.10 #OBS - 365
1976: AVG = 0.23 MAX = 2.05 MIN 0.00 STDEV = 0.98 #OBS = 366
1977: AVG = 1.05 MAX = 4.44 MIN = 0.00 STDEV = 0.95 #OBS = 365
1978: AVG = 0.35 MAX = 2.27 MIN = 0.00 STDEV = 0.94 #OBS = 365
1979: AVG - 0.01 MAX = 0.18 MIN = 0.00 STDEV — 1.10 #OBS = 365
1980: AVG = 1.24 MAX = 4.20 MIN = 0.00 STDEV = 1.04 #OBS = 366
1981: AVG = 1.86 MAX = 4.69 MIN = 0.05 STDEV = 1.48 #OBS = 365
1982: AVG = 0.40 MAX = 2.27 MIN = 0.00 STDEV = 0.92 #OBS = 365
1983: AVG = 0.77 MAX = 3.97 MIN = 0.00 STDEV —0.88 #OBS = 365
1984: AVG = 0.06 MAX = 0.63 MIN = 0.00 STDEV — 1.07 #OBS = 366
1985: AVG = 0.16 MAX = 1.55 MIN = 0.00 STDEV = 1.02 4 0  BS = 365
1986: AVG = 0.67 MAX = 2.91 MIN = 0.00 STDEV = 0.88 #OBS = 365
SUMMARY (1942- 1986) AVG = 0.50 MAX = 6.31 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P36:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.61 
STANDARD DEVIATION = 1.31 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 7.00
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P36
1942: AVG = 0.15 MAX = 1.04 MIN = 0.00 STDEV = .32 #OBS = 365
1943: AVG = 1.30 MAX = 5.79 MIN = 0.00 STDEV = .18 #OBS = 365
1944: AVG = 0.17 MAX = 2.72 MIN = 0.00 STDEV .30 #OBS 366
1945: AVG = 0.02 MAX = 0.22 MIN = 0.00 STDEV = .39 #OBS = 365
1946: AVG = 0.06 MAX = 0.51 MIN = 0.00 STDEV = .37 #OBS = 365
1947: AVG = 0.45 MAX = 2.74 MIN = 0.00 STDEV = .18 #OBS 365
1948: AVG = 0.02 MAX = 0.26 MIN = 0.00 STDEV .39 #OBS = 366
1949: AVG = 0.01 MAX = 0.24 MIN = 0.00 STDEV = .40 #OBS = 365
1950: AVG = 0.06 MAX = 0.71 MIN = 0.00 STDEV = .37 #OBS = 365
1951: AVG = 0.36 MAX = 2.73 MIN 0.00 STDEV = .21 #OBS = 365
1952: AVG = 0.19 MAX = 1.37 MIN = 0.00 STDEV = .29 #OBS = 366
1953: AVG = 1.60 MAX = 6.20 MIN = 0.00 STDEV = .32 #OBS = 365
1954: AVG = 2.16 MAX = 7.00 MIN = 0.00 STDEV = .69 #OBS = 365
1955: AVG = 0.19 MAX = 1.72 MIN = 0.00 STDEV = .30 #OBS = 365
1956: AVG = 0.35 MAX = 2.40 MIN - 0.00 STDEV .21 #OBS = 366
1957: AVG = 0.70 MAX = 3.99 MIN = 0.00 STDEV = .11 #OBS = 365
1958: AVG = 0.11 MAX = 0.67 MIN = 0.00 STDEV = .34 #OBS = 365
1959: AVG = 0.44 MAX = 2.49 MIN = 0.00 STDEV = .18 #OBS = 365
1960: AVG = 0.11 MAX = 0.89 MIN = 0.00 STDEV = .34 #OBS = 366
1961: AVG = 0.15 MAX = 1.93 MIN = 0.00 STDEV == .32 #OBS = 365
1962: AVG = 0.20 MAX = 1.64 MIN = 0.00 STDEV = .29 #OBS = 365
1963: AVG = 1.54 MAX = 6.15 MIN = 0.00 STDEV = .28 #OBS —365
1964: AVG = 1.41 MAX = 5.01 MIN = 0.00 STDEV = .23 #OBS = 366
1965: AVG = 1.48 MAX = 4.78 MIN = 0,00 STDEV = .26 #OBS = 365
1966: AVG = 1.32 MAX = 4.95 MIN = 0.00 STDEV = .19 #OBS = 365
1967: AVG = 1.30 MAX = 4.47 MIN —0.00 STDEV = .18 #OBS = 365
1968: AVG = 1.63 MAX = 6.40 MIN = 0.00 STDEV = .34 #OBS = 366
1969: AVG = 0.23 MAX = 2.21 MIN = 0.00 STDEV = .27 #OBS = 365
1970: AVG = 1.20 MAX = 6.41 MIN = 0.00 STDEV = .15 #OBS = 365
1971: AVG = 0.03 MAX = 0.62 MIN = 0.00 STDEV — .39 #OBS = 365
1972: AVG = 0.02 MAX = 0.52 MIN = 0.00 STDEV .39 #OBS = 366
1973: AVG = 0.28 MAX = 1.62 MIN = 0.00 STDEV = .25 #OBS = 365
1974: AVG = 0.14 MAX = 0.99 MIN = 0.00 STDEV = .32 #OBS = 365
1975: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = .40 #OBS = 365
1976: AVG = 0.31 MAX = 2.59 MIN = 0.00 STDEV .24 #OBS = 366
1977: AVG = 1.27 MAX = 5.14 MIN = 0.00 STDEV = .17 #OBS = 365
1978: AVG = 0.46 MAX = 2.85 MIN = 0.00 STDEV = .18 #OBS = 365
1979: AVG = 0.02 MAX = 0.29 MIN = 0.00 STDEV = .39 #OBS = 365
1980: AVG = 1.51 MAX = 4.89 MIN = 0.00 STDEV = .27 #OBS = 366
1981: AVG — 2.28 MAX —5.39 MIN = 0.09 STDEV — .78 #OBS = 365
1982: AVG = 0.53 MAX = 2.84 MIN = 0.00 STDEV = .15 #OBS = 365
1983: AVG = 0.94 MAX = 4.64 MIN = 0.00 STDEV = .10WOBS = 365
1984: AVG = 0.09 MAX = 0.91 MIN = 0.00 STDEV .35 #OBS = 366
1985: AVG = 0.23 MAX = 2.00 MIN = 0.00 STDEV .28 #OBS = 365
1986: AVG = 0.87 MAX = 3.56 MIN = 0.00 STDEV — .10 #OBS = 365
SUMMARY (1942- 1986): AVG = 0.62 MAX = 7.00 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P37:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.83
STANDARD DEVIATION = 1.63
MAXIMUM SALINITY OF ENTIRE SAMPLE = 8.05
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P37
1942: AVG = 0.26 MAX = 1.63 MIN = 0.00 STDEV = .77 #OBS = 365
1943: AVG - 1.69 MAX = 6.87 MIN = 0.00 STDEV = .55 #OBS = 365
1944: AVG = 0.30 MAX = 3.68 MIN = 0.00 STDEV = .75 #OBS = 366
1945: AVG = 0.04 MAX = 0.43 MIN = 0.00 STDEV = .90 #OBS = 365
1946: AVG = 0.13 MAX = 0.92 MIN = 0.00 STDEV = .84 #OBS = 365
1947: AVG = 0.65 MAX = 3.68 MIN s 0.00 STDEV = .59 #OBS = 365
1948: AVG = 0.04 MAX = 0.51 MIN = 0.00 STDEV = .90 #OBS = 366
1949: AVG = 0.04 MAX = 0.49 MIN = 0.00 STDEV = .90 #OBS = 365
1950: AVG = 0.12 MAX = 1.23 MIN = 0.00 STDEV = .85 #OBS = 365
1951: AVG = 0.55 MAX - 3.69 MIN = 0.00 STDEV = .63 #OBS = 365
1952: AVG = 0.32 MAX = 2.08 MIN = 0.00 STDEV = .74 #OBS = 366
1953: AVG = 1.99 MAX = 7.28 MIN = 0.00 STDEV = .66 #OBS = 365
1954: AVG = 2.65 MAX = 8.05 MIN = 0.00 STDEV = 2.04 #OBS = 365
1955: AVG = 0.33 MAX = 2.47 MIN = 0.00 STDEV = .73 #OBS = 365
1956: AVG = 0.55 MAX —3.33 MIN = 0.00 STDEV = .63 #OBS = 366
1957: AVG = 0.94 MAX = 4.97 MIN = 0.00 STDEV = .51 #OBS = 365
1958: AVG = 0.22 MAX = 1.14 MIN = 0.00 STDEV = .80 #OBS = 365
1959: AVG = 0.67 MAX = 3.41 MIN = 0.00 STDEV = .58 #OBS = 365
1960: AVG = 0.21 MAX = 1.45 MIN = 0.00 STDEV = .80 #OBS = 366
1961: AVG = 0.25 MAX —2.77 MIN = 0.00 STDEV = .77 #OBS = 365
1962: AVG = 0.33 MAX = 2.44 MIN = 0.00 STDEV = .74 #OBS = 365
1963: AVG = 1.94 MAX = 7.22 MIN = 0.00 STDEV = .64 #OBS = 365
1964: AVG = 1.85 MAX = 6.08 MIN = 0.00 STDEV = .60 #OBS = 366
1965: AVG = 1.92 MAX = 5.88 MIN = 0.00 STDEV = .62 #OBS = 365
1966: AVG = 1.73 MAX = 5.95 MIN = 0.00. STDEV = .56 #OBS = 365
1967: AVG = 1.72 MAX = 5.54 MIN = 0.00 STDEV = .55 #OBS = 365
1968: AVG = 2.08 MAX = 7.48 MIN = 0.00 STDEV = .70 #OBS = 366
1969: AVG = 0.38 MAX = 3.07 MIN = 0.00 STDEV = .71 #OBS = 365
1970: AVG = 1.54 MAX - 7.48 MIN = 0.00 STDEV = .51 #OBS = 365
1971: AVG = 0.06 MAX = 1.07 MIN = 0.00 STDEV = .89 #OBS = 365
1972: AVG = 0.05 MAX = 0.92 MIN = 0.00 STDEV = .90 #OBS —366
1973: AVG = 0.47 MAX = 2.36 MIN = 0.00 STDEV = .67 #OBS = 365
1974: AVG = 0.25 MAX = 1.59 MIN = 0.00 STDEV = .78 #OBS = 365
1975: AVG = 0.00 MAX = 0.09 MIN = 0.00 STDEV = .92 #OBS = 365
1976: AVG = 0.46 MAX = 3.51 MIN = 0.00 STDEV = .67 #OBS = 366
1977: AVG = 1.65 MAX = 6.23 MIN = 0.00 STDEV = .53 #OBS = 365
1978: AVG = 0.67 MAX = 3.85 MIN = 0.00 STDEV = .58 #OBS = 365
1979: AVG = 0.04 MAX = 0.54 MIN = 0.00 STDEV = .90 #OBS = 365
1980: AVG = 1.95 MAX = 5.97 MIN = 0.00 STDEV = .64 #OBS = 366
1981: AVG = 2.98 MAX = 6.48 MIN = 0.20 STDEV = 2.28 #OBS = 365
1982: AVG = 0.79 MAX = 3.81 MIN = 0.00 STDEV = .54 #OBS = 365
1983: AVG = 1.24 MAX = 5.69 MIN = 0.00 STDEV = .48 #OBS = 365
1984: AVG = 0.17 MAX - 1.49 MIN = 0.00 STDEV = .82 #OBS = 366
1985: AVG = 0.37 MAX = 2.79 MIN = 0.00 STDEV = .71 #OBS = 365
1986: AVG = 1.24 MAX = 4.62 MIN = 0.00 STDEV = .48 #OBS = 365
SUMMARY (1942-1986) AVG = 0.84 MAX = 8.05 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 * 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P38:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 1.08 
STANDARD DEVIATION = 1.94 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 8.99 
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P38
1942: AVG = 0.41 MAX = 2.29 MIN = 0.00 STDEV = 2.23 #OBS = 365 
1943: AVG = 2.11 MAX = 7.86 MIN = 0.00 STDEV = 1.92 #OBS = 365 
1944: AVG = 0.47 MAX = 4.65 MIN = 0.00 STDEV = 2 .1 9  #OBS = 366 
1945: AVG = 0.09 MAX = 0.74 MIN = 0.00 STDEV = 2.42 #OBS = 365
1946: AVG = 0.24 MAX = 1.44 MIN = 0.00 STDEV = 2.33 #OBS = 365
1947: AVG = 0.87 MAX = 4.62 MIN = 0.00 STDEV = 2.01 #OBS = 365
1948: AVG = 0.08 MAX = 0.85 MIN = 0.00 STDEV = 2.42 #OBS = 366
1949: AVG = 0.07 MAX = 0.87 MIN = 0.00 STDEV = 2.43 #OBS - 365
1950: AVG = 0.21 MAX = 1.85 MIN = 0.00 STDEV = 2.35 #OBS = 365
1951: AVG = 0.77 MAX = 4.66 MIN = 0.00 STDEV = 2.05 #OBS = 365
1952: AVG = 0.49 MAX = 2.87 MIN = 0.00 STDEV = 2.18 #OBS = 366
1953: AVG — 2.39 MAX = 8.27 MIN = 0.00 STDEV = 2.01 #OBS = 365
1954: AVG = 3.14 MAX = 8.99 MIN = 0.00 STDEV = 2.39 #OBS = 365
1955: AVG = 0.53 MAX = 3.26 MIN = 0.00 STDEV = 2.16 #OBS = 365
1956: AVG = 0.80 MAX = 4.26 MIN = 0.00 STDEV = 2.04 #OBS = 366
1957: AVG = 1.19 MAX = 5.91 MIN = 0.00 STDEV = 1.91 #OBS = 365
1958: AVG = 0.37 MAX = 1.73 MIN = 0.00 STDEV = 2.25 #OBS = 365
1959: AVG = 0.95 MAX = 4.36 MIN = 0.00 STDEV = 1.98 #OBS = 365
1960: AVG = 0.36 MAX = 2.11 MIN = 0.00 STDEV = 2.25 #OBS = 366
1961: AVG = 0.38 MAX = 3.68 MIN = 0.00 STDEV = 2.24 #OBS = 365
1962: AVG = 0.49 MAX = 3.31 MIN = 0.00 STDEV = 2.19 #OBS = 365
1963: AVG = 2.35 MAX = 8.19 MIN = 0.00 STDEV = 1.99 #OBS = 365
1964: AVG = 2.31 MAX = 7.08 MIN = 0.00 STDEV = 1.98 #OBS = 366
1965: AVG = 2.36 MAX = 6.91 MIN = 0.00 STDEV = 2.00 #OBS = 365
1966: AVG = 2.16 MAX = 6.89 MIN —0.00 STDEV = 1.93 #OBS = 365
1967: AVG = 2.14 MAX = 6.56 MIN = 0.00 STDEV = 1.93 #OBS = 365
1968: AVG = 2.53 MAX = 8.45 MIN = 0.00 STDEV = 2.07 #OBS = 366
1969: AVG = 0.57 MAX = 3.95 MIN = 0.00 STDEV = 2.14 #OBS = 365
1970: AVG = 1.90 MAX = 8.45 MIN = 0.00 STDEV = 1.88 #OBS = 365
1971: AVG = 0.11 MAX = 1.62 MIN = 0.00 STDEV = 2.41 #OBS = 365
1972: AVG = 0.08 MAX = 1.45 MIN = 0.00 STDEV = 2.42 #OBS = 366
1973: AVG = 0.70 MAX = 3.16 MIN = 0.00 STDEV = 2.08 #OBS = 365
1974: AVG = 0.40 MAX = 2.29 MIN = 0.00 STDEV = 2.24 #OBS —365
1975: AVG = 0.01 MAX = 0.20 MIN = 0.00 STDEV = 2.47 #OBS = 365
1976: AVG = 0.63 MAX = 4.46 MIN = 0.00 STDEV = 2.11 #OBS = 366
1977: AVG = 2.04 MAX = 7.24 MIN = 0.00 STDEV = 1.91 #OBS = 365
1978: AVG = 0.91 MAX = 4.84 MIN = 0.00 STDEV = 2.00 #OBS = 365
1979: AVG = 0.07 MAX = 0.90 MIN = 0.00 STDEV = 2.43 #OBS = 365
1980: AVG = 2.39 MAX = 6.98 MIN = 0.00 STDEV = 2.01 #OBS = 366
1981: AVG = 3.71 MAX = 7.50 MIN = 0.37 STDEV = 2.79 #OBS = 365
1982: AVG = 1.09 MAX = 4.78 MIN = 0.00 STDEV = 1.94 #OBS = 365
1983: AVG = 1.54 MAX = 6.69 MIN = 0.00 STDEV = 1.86 #OBS = 365
1984: AVG = 0.28 MAX = 2.19 MIN = 0.00 STDEV = 2.30 #OBS —366
1985: AVG = 0.55 MAX = 3.62 MIN = 0.00 STDEV = 2.15 #OBS = 365
1986: AVG = 1.64 MAX = 5.65 MIN = 0.00 STDEV = 1.86 #OBS = 365
SUMMARY (1942-1986) AVG = 1.09I MAX = 8.99 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 -10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P39:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 1.36 
STANDARD DEVIATION = 2.26 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 9.87 
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P39
1942: AVG = 0.62 MAX = 3.06 MIN = 0.00 STDEV = 2.69 #OBS = 365
1943: AVG = 2.55 MAX = 8.81 MIN —0.00 STDEV = 2.31 #OBS = 365
1944: AVG = 0.70 MAX = 5.64 MIN = 0.00 STDEV = 2.64 #OBS = 366
1945: AVG = 0.16 MAX = 1.17 MIN = 0.00 STDEV = 2.96 #OBS = 365
1946: AVG = 0.39 MAX = 2.10 MIN = 0.00 STDEV = 2.82 #OBS = 365
1947: AVG = 1.13 MAX = 5.59 MIN = 0 00 STDEV — 2.45 #OBS = 365
1948: AVG = 0.14 MAX = 1.32 MIN = 0.00 STDEV = 2.97 #OBS = 366
1949: AVG = 0.14 MAX = 1.39 MIN = 0.00 STDEV = 2.98 #OBS = 365
1950: AVG = 0.34 MAX = 2.59 MIN = 0.00 STDEV = 2.85 #OBS = 365
1951: AVG = 1.03 MAX = 5.67 MIN = 0.00 STDEV = 2.49 #OBS = 365
1952: AVG = 0.70 MAX = 3.77 MIN = 0.00 STDEV = 2.64 #OBS = 366
1953: AVG = 2.80 MAX = 9.20 MIN = 0.00 STDEV = 2.37>#OBS = 365
1954: AVG = 3.65 MAX = 9.87 MIN = 0.00 STDEV = 2.75 #OBS = 365
1955; AVG = 0.80 MAX = 4.12 MIN = 0.00 STDEV = 2.60 #OBS = 365
1956: AVG = 1.09 MAX = 5.23 MIN = 0.00 STDEV — 2.46 #OBS = 366
1957: AVG = 1.49 MAX = 6.84 MIN = 0.00 STDEV = 2.33 #OBS = 365
1958: AVG = 0.58 MAX = 2.45 MIN - 0.00 STDEV = 2.71 #OBS 365
1959: AVG = 1.28 MAX = 5.35 MIN - 0.00 STDEV = 2.40 #OBS 365
1960: AVG = 0.56 MAX = 2.89 MIN = 0.00 STDEV = 2.72 #OBS = 366
1961: AVG = 0.55 MAX = 4.65 MIN 0.00 STDEV = 2.73 #OBS = 365
1962: AVG = 0.69 MAX = 4.27 MIN = 0.00 STDEV = 2.65 #OBS = 365
1963: AVG = 2.78 MAX = 9.12 MIN = 0.00 STDEV = 2.37 #OBS = 365
1964: AVG = 2.79 MAX = 8.06 MIN = 0.00 STDEV = 2.37 #OBS = 366
1965: AVG = 2.83 MAX = 7.92 MIN = 0.00 STDEV = 2.38 #OBS —365
1966: AVG = 2.64 MAX = 7.80 MIN = 0.00 STDEV = 2.33 #OBS = 365
1967: AVG = 2.59 MAX = 7.56 MIN 0.00 STDEV = 2.32 #OBS = 365
1968: AVG = 3.01 MAX = 9.38 MIN = 0.00 STDEV = 2.44 #OBS = 366
1969: AVG = 0.81 MAX = 4.87 MIN = 0.00 STDEV = 2.59 #OBS = 365
1970: AVG = 2.28 MAX = 9.37 MIN = 0.00 STDEV = 2.27 #OBS = 365
1971: AVG = 0.18 MAX = 2.31 MIN = 0.00 STDEV = 2.95 #OBS = 365
1972: AVG = 0.12 MAX = 2.11 MIN = 0.00 STDEV = 2.98 #OBS = 366
1973: AVG = 0.98 MAX = 4.03 MIN = 0.00 STDEV = 2.51 #OBS = 365
1974: AVG = 0.59 MAX = 3.10 MIN = 0.00 STDEV = 2.71 #OBS = 365
1975: AVG - 0.03 MAX = 0.39 MIN = 0.00 STDEV = 3.05 #OBS = 365
1976: AVG = 0.84 MAX = 5.43 MIN = 0.00 STDEV = 2.57 #OBS = 366
1977: AVG = 2.47 MAX = 8.23 MIN = 0.00 STDEV = 2.29 #OBS = 365
1978: AVG = 1.19 MAX 5.85 MIN = 0.00 STDEV = 2.43 #OBS = 365
1979: AVG = 0.11 MAX = 1.38 MIN = 0.00 STDEV = 2.99 #OBS = 365
1980: AVG = 2.85 MAX = 7.97 MIN - 0.00 STDEV = 2.39 #OBS = 366
1981: AVG = 4.48 MAX = 8.47 MIN = 0.61 STDEV = 3.30 #OBS = 365
1982: AVG = 1.44 MAX = 5.77 MIN = 0.00 STDEV = 2.35 #OBS = 365
1983: AVG = 1.87 MAX = 7.66 MIN = 0.00 STDEV = 2.27 #OBS = 365
1984: AVG = 0.43 MAX = 3.00 MIN = 0.00 STDEV = 2.79 #OBS = 366
1985: AVG = 0.78 MAX = 4.50 MIN = 0.00 STDEV = 2.60 #OBS = 365
1986: AVG = 2.08 MAX = 6.69 MIN = 0.00 STDEV = 2.26 #OBS = 365
SUMMARY (1942- 1986) AVG = 1.37' MAX = 9.87 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 -10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P40:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 1.72
STANDARD DEVIATION = 2.62
MAXIMUM SALINITY OF ENTIRE SAMPLE = 10.79
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P40
1942: AVG = 0.92 MAX = 3.99 MIN = 0.00 STDEV = 3 .1 9  #OBS = 365 
1943: AVG = 3.06 MAX = 9.81 MIN = 0.00 STDEV = 2.73 #OBS = 365
1944: AVG = 1.04 MAX = 6.73 MIN = 0.00 STDEV = 3.12 #OBS = 366
1945: AVG = 0.29 MAX = 1.77 MIN = 0.00 STDEV = 3.56 #OBS = 365
1946: AVG = 0.61 MAX = 2.97 MIN = 0.00 STDEV = 3.36 #OBS = 365
1947: AVG = 1.47 MAX = 6.67 MIN = 0.00 STDEV = 2.93 #OBS = 365
1948: AVG = 0.25 MAX = 1.99 MIN = 0.00 STDEV = 3.58 #OBS = 366
1949: AVG = 0.25 MAX = 2.15 MIN = 0.00 STDEV = 3.59 #OBS = 365
1950: AVG = 0.56 MAX = 3.52 MIN = 0.00 STDEV = 3.39 #OBS = 365
1951: AVG = 1.38 MAX = 6.79 MIN = 0.00 STDEV = 2.97 #OBS = 365
1952: AVG = 0.98 MAX = 4.83 MIN = 0.00 STDEV = 3.15 #OBS = 366
1953: AVG = 3.27 MAX = 10.18 MIN = 0.00 STDEV = 2.78 #OBS = 365 
1954: AVG = 4.24 MAX = 10.79 Ml N = 0.00 STDEV = 3 .1 5  #OBS = 365 
1955: AVG = 1 .1 9  MAX = 5.11 MIN = 0.00 STDEV = 3.05 #OBS = 365 
1956: AVG = 1.48 MAX = 6.31 MIN = 0.00 STDEV = 2.92 #OBS = 366
1957: AVG = 1.86 MAX = 7.84 MIN = 0.00 STDEV = 2.80 #OBS = 365
1958: AVG = 0.88 MAX = 3.38 MIN = 0.00 STDEV = 3.21 #OBS = 365
1959: AVG = 1.70 MAX = 6.45 MIN = 0.00 STDEV = 2.85 #OBS = 365
1960: AVG = 0.86 MAX = 3.85 MIN = 0.00 STDEV = 3.21 #OBS = 366
1961: AVG = 0.79 MAX = 5.76 MIN = 0.00 STDEV = 3.26 #OBS = 365
1962: AVG = 0.97 MAX = 5.39 MIN = 0.00 STDEV = 3 .1 6  #OBS = 365 
1963: AVG = 3.29 MAX = 10.09 MIN = 0.00 STDEV = 2.78 #OBS = 365 
1964: AVG = 3.35 MAX = 9.09 MIN = 0.00 STDEV = 2.80 #OBS = 366
1965: AVG = 3.37 MAX = 8.99 MIN = 0.00 STDEV = 2.80 #OBS = 365
1966: AVG = 3.23 MAX = 8.77 MIN = 0.00 STDEV = 2.77'#OBS = 365 
1967: AVG = 3 .1 2  MAX = 8.64 MIN = 0.00 STDEV = 2.74 #OBS = 365
1968: AVG = 3.57 MAX = 10.35 MIN = 0.00 STDEV = 2.86 #OBS = 366
1969: AVG = 1.16 MAX = 5.91 MIN = 0.00 STDEV = 3.07 #OBS = 365
1970: AVG = 2.75 MAX = 10.33 MIN = 0.00 STDEV = 2.70 #OBS = 365
1971: AVG = 0.30 MAX = 3.19 MIN = 0.00 STDEV = 3.56 #OBS = 365
1972: AVG = 0.20 MAX = 2.98 MIN = 0.00 STDEV = 3.62 #OBS = 366
1973: AVG = 1.35 MAX = 5.05 MIN = 0.00 STDEV = 2.98 #OBS = 365
1974: AVG = 0.86 MAX = 4.10 MIN = 0.00 STDEV = 3.22 #OBS = 365
1975: AVG = 0.06 MAX = 0.74 MIN = 0.00 STDEV = 3.71 #OBS = 365
1976: AVG = 1.09 MAX = 6.51 MIN = 0.00 STDEV = 3.09 #OBS = 366
1977: AVG = 2.98 MAX = 9.28 MIN = 0.00 STDEV = 2.72 #OBS = 365
1978: AVG = 1.54 MAX = 6.98 MIN = 0.00 STDEV = 2.91 #OBS = 365
1979: AVG = 0.19 MAX = 2.05 MIN = 0.00 STDEV = 3.63 #OBS = 365
1980: AVG = 3.37 MAX = 9.01 MIN = 0.00 STDEV — 2.80 #OBS = 366
1981: AVG = 5.38 MAX = 9.50 MIN = 1.00 STDEV = 3.86 #OBS = 365
1982: AVG = 1.88 MAX = 6.88 MIN = 0.00 STDEV = 2.80 #OBS = 365
1983: AVG = 2.25 MAX = 8.69 MIN = 0.00 STDEV = 2.72 #OBS = 365
1984: AVG = 0.64 MAX = 4.00 MIN = 0.00 STDEV = 3.34 #OBS = 366
1985: AVG = 1.10 MAX = 5.51 MIN = 0.00 STDEV = 3.09 #OBS = 365
1986: AVG = 2.62 MAX = 7.82 MIN —0.00 STDEV = 2.70 #OBS = 365
SUMMARY (1942- 1986): AVG = 1.73 MAX = 10.79 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P41:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 2.22
STANDARD DEVIATION = 3.06
MAXIMUM SALINITY OF ENTIRE SAMPLE = 11.85
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P41
1942: AVG = 1.40 MAX = 5.20 MIN =
1943: AVG = 3.72 MAX = 10.97 MIN =
1944: AVG = 1.58 MAX = 8.03 MIN =
1945: AVG = 0.54 MAX = 2.69 MIN =
1946: AVG = 0.97 MAX = 4.19 MIN =
1947: AVG = 1.95 MAX = 7.97 MIN =
1948: AVG = 0.46 MAX = 2.99 MIN =
1949: AVG = 0.47 MAX = 3.31 MIN =
1950: AVG - 0.93 MAX = 4.77 MIN =
1951: AVG = 1.88 MAX = 8.13 MIN =
1952: AVG = 1.40 MAX = 6.18 MIN =
1953: AVG = 3.86 MAX = 11.31 MIN =
1954: AVG = 5.00 MAX = 11.85 MIN =
1955: AVG = 1.79 MAX = 6.35 MIN =
1956: AVG = 2.05 MAX = 7.63 MIN =
1957: AVG = 2.37 MAX = 9.02 MIN =
1958: AVG = 1.35 MAX = 4.65 MIN =
1959: AVG = 2.32 MAX = 7.77 MIN =
1960: AVG = 1.34 MAX = 5.11 MIN =
1961: AVG = 1.16 MAX = 7.12 MIN =
1962: AVG = 1.39 MAX = 6.80 MIN =
1963: AVG —3.93 MAX = 11.22 MIN =
1964: AVG = 4.06 MAX = 10.28 MIN =
1965: AVG = 4.07 MAX = 10.24 MIN =
1966: AVG = 4.03 MAX = 9.99 MIN =
1967: AVG = 3.80 MAX = 9.88 MIN =
1968: AVG = 4.30 MAX = 11.45 MIN =
1969: AVG = 1.68 MAX = 7.18 MIN =
1970: AVG = 3.35 MAX = 11.43 MIN =
1971: AVG = 0.50 MAX = 4.39 MIN =
1972: AVG = 0.32 MAX = 4.20 MIN =
1973: AVG = 1.87 MAX = 6.33 MIN =
1974: AVG = 1.26 MAX = 5.42 MIN =
1975: AVG = 0.15 MAX = 1.38 MIN =
1976: AVG = 1.47 MAX = 7.82 MIN =
1977: AVG = 3.67 MAX = 10.49 MIN =
1978: AVG = 2.02 MAX = 8.32 MIN =
1979: AVG = 0.33 MAX = 3.03 MIN =
1980: AVG = 4.02 MAX = 10.23 MIN =
1981: AVG = 6.51 MAX = 10.69 MIN =
1982: AVG = 2.51 MAX - 8.20 MIN =
1983: AVG = 2.74 MAX = 9.90 MIN =
1984: AVG = 0.97 MAX = 5.32 MIN =
1985: AVG = 1.58 MAX = 6.76 MIN =
1986: AVG = 3.34 MAX = 9.15 MIN =
SUMMARY (1942-1986) AVG = 2.23
0.00 STDEV = 3.75 #OBS = 365 
0.00 STDEV = 3.23 #OBS = 365 
0.00 STDEV = 3.65 #OBS = 366 
0.00 STDEV = 4.26 #OBS = 365 
0.00 STDEV = 3.99 #OBS = 365 
0.00 STDEV = 3.50 #OBS = 365 
0.00 STDEV = 4.30 #OBS = 366 
0.00 STDEV = 4.31 #OBS = 365 
0.00 STDEV = 4.01 #OBS = 365 
0.00 STDEV = 3.52 #OBS = 365 
0.00 STDEV = 3.74 #OBS = 366 
0.00 STDEV = 3.25 #OBS = 365 
0.00 STDEV = 3.62 #OBS = 365 
0.00 STDEV = 3.56 #OBS = 365 
0.00 STDEV = 3.45 #OBS = 366 
0.00 STDEV = 3.35 #OBS = 365 
0.00 STDEV = 3.77 #OBS = 365 
0.00 STDEV = 3.37 #OBS = 365 
0.00 STDEV = 3.78 #OBS = 366 
0.00 STDEV = 3.88 #OBS = 365 
0.00 STDEV = 3.76 #OBS = 365 
0.00 STDEV = 3.26 #OBS = 365 
0.00 STDEV = 3.29 #OBS = 366 
0.00 STDEV = 3.29 #OBS = 365 
0.00 STDEV = 3.28 #OBS = 365 
0.00 STDEV = 3.24 #OBS = 365 
0.00 STDEV = 3.35 #OBS = 366 
0.00 STDEV = 3.61 #OBS = 365 
0.00 STDEV = 3.21 #OBS = 365 
0.00 STDEV = 4.28 #OBS = 365 
0.00 STDEV = 4.40 #OBS = 366 
0.00 STDEV = 3.53 #OBS = 365 
0.00 STDEV = 3.82 #OBS = 365 
0.00 STDEV = 4.52 #OBS = 365 
0.00 STDEV = 3.71 #OBS = 366 
0.00 STDEV = 3.23 #OBS = 365 
0.00 STDEV = 3.47 #OBS = 365 
0.00 STDEV = 4.40 #OBS = 365 
0.00 STDEV = 3.28 #OBS = 366
1.63 STDEV = 4.51" #OBS = 365 
0.00 STDEV = 3.31 #OBS = 365 
0.00 STDEV = 3.26 #OBS = 365 
0.00 STDEV = 3.98 #OBS = 366 
0.00 STDEV = 3.66 #OBS = 365 
0.00 STDEV = 3.21 #OBS = 365 
MAX = 11.85 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P42:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 2.95
STANDARD DEVIATION = 3.57
MAXIMUM SALINITY OF ENTIRE SAMPLE = 13.00
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P42
1942: AVG = 2.19 MAX 6.73 MIN =
1943: AVG = 4.57 MAX = 12.26 MIN =
1944: AVG = 2.45 MAX = 9.58 MIN =
1945: AVG 1.03 MAX = 3.99 MIN =
1946: AVG = 1.55 MAX = 5.88 MIN =
1947: AVG = 2.66 MAX = 9.49 MIN =
1948: AVG = 0.85 MAX = 4.41 MIN =
1949: AVG = 0.88 MAX = 4.95 MIN =
1950: AVG = 1,59 MAX = 6.36 MIN =
1951: AVG = 2.64 MAX —9.70 MIN =
1952: AVG = 2.03 MAX - 7.85 MIN =
1953: AVG = 4.60 MAX = 12.56 MIN =
1954: AVG = 6.00 MAX = 13.00 MIN =
1955: AVG = 2.75 MAX = 7.85 MIN =
1956: AVG = 2.89 MAX = 9.19 MIN =
1957: AVG = 3.10 MAX = 10.37 MIN =
1958: AVG = 2.06 MAX = 6.34 MIN =
1959: AVG = 3.22 MAX = 9.33 MIN =
1960: AVG = 2.10 MAX 6.71 MIN =
1961: AVG = 1.76 MAX = 8.75 MIN =
1962: AVG = 2.03 MAX = 8.50 MIN =
1963: AVG = 4.77 MAX = 12.46 MIN =
1964: AVG = 4.96 MAX = 11.63 MIN =
1965: AVG = 4.98 MAX = 11.65 MIN =
1966: AVG = 5.11 MAX = 11.36 MIN =
1967: AVG = 4.70 MAX = 11.30 MIN =
1968: AVG = 5.27 MAX = 12.70 MIN =
1969: AVG = 2.49 MAX = 8.68 MIN =
1970: AVG = 4.15 MAX = 12.64 MIN =
1971: AVG = 0.88 MAX = 5.94 MIN =
1972: AVG = 0.53 MAX —5.83 MIN =
1973: AVG = 2.57 MAX = 7.90 MIN =
1974: AVG = 1.87 MAX = 7.10 MIN =
1975: AVG = 0.38 MAX = 2.68 MIN =
1976: AVG = 2.01 MAX = 9.35 MIN =
1977: AVG = 4.61 MAX = 11.85 MIN =
1978: AVG = 2.71 MAX = 9.88 MIN =
1979: AVG = 0.58 MAX = 4.43 MIN =
1980: AVG = 4.81 MAX = 11.61 MIN =
1981: AVG = 7.88 MAX = 12.04 MIN =
1982: AVG = 3.39 MAX = 9.75 MIN =
1983: AVG = 3.41 MAX = 11.26 MIN =
1984: AVG = 1.47 MAX = 7.01 MIN =
1985: AVG = 2.35 MAX = 8.25 MIN =
1986: AVG = 4.31 MAX = 10.68 MIN =
SUMMARY (1942- 1986): AVG = 2.96
0.00 STDEV = 4.32 #OBS = 365 
0.00 STDEV = 3 .7 7  #OBS = 365 
0.00 STDEV = 4.19 #OBS = 366 
0.00 STDEV = 4.99 #OBS = 365 
0.00 STDEV = 4.67 #OBS = 365 
0.00 STDEV = 4.11 #OBS = 365 
0.00 STDEV = 5.10 #OBS = 366 
0.00 STDEV = 5.09 #OBS = 365 
0.00 STDEV = 4.64 #OBS = 365 
0.00 STDEV = 4.11 #OBS = 365 
0.00 STDEV = 4.40 #OBS = 366 
0.00 STDEV = 3.77 #OBS = 365 
0.02 STDEV = 4.12 #OBS = 365 
0.00 STDEV = 4.07 #OBS = 365 
0.00 STDEV = 4.02 #OBS = 366 
0.00 STDEV = 3.95 #OBS = 365 
0.00 STDEV = 4.38 #OBS = 365 
0.00 STDEV = 3.91 #OBS = 365 
0.00 STDEV = 4.36 #OBS = 366 
0.00 STDEV = 4.54 #OBS = 365 
0.00 STDEV = 4.40 #OBS = 365 
0.00 STDEV = 3.79 #OBS = 365 
0.00 STDEV = 3.81 #OBS = 366 
0.00 STDEV = 3.82 #OBS = 365 
0.00 STDEV = 3.84 #OBS = 365 
0.00 STDEV = 3.78 #OBS = 365 
0.00 STDEV = 3.88 #OBS = 366 
0.00 STDEV = 4.18 #OBS = 365 
0.00 STDEV = 3.76 #OBS = 365 
0.00 STDEV = 5.09 #OBS = 365 
0.00 STDEV = 5.33 #OBS = 366 
0.00 STDEV = 4.14 #OBS = 365 
0.00 STDEV = 4.49 #OBS = 365 
0.00 STDEV = 5.44 #OBS = 365 
0.00 STDEV = 4.40 #OBS = 366 
0.00 STDEV = 3.77 #OBS = 365 
0.00 STDEV = 4.09 #OBS = 365 
0.00 STDEV = 5.30 #OBS = 365 
0.00 STDEV = 3.79 #OBS = 366
2.64 STDEV = 5.18 #OBS = 365 
0.00 STDEV = 3.87 #OBS = 365 
0.00 STDEV = 3.87 #OBS = 365 
0.00 STDEV = 4.71 #OBS = 366 
0.00 STDEV = 4.24 #OBS = 365 
0.00 STDEV = 3.76 #OBS = 365 
MAX = 13.00 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P43:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 3.66
STANDARD DEVIATION = 3.97
MAXIMUM SALINITY OF ENTIRE SAMPLE = 13.92
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P43
1942: AVG = 3.03 MAX = 8.01 MIN = 0.00 STDEV = 4.70 #OBS = 365 
1943: AVG = 5.34 MAX = 13.27 MIN = 0.00 STDEV = 4 .1 5  #OBS = 365 
1944: AVG = 3.36 MAX = 10.85 MIN = 0.00 STDEV = 4.55 #OBS = 366 
1945: AVG = 1.63 MAX = 5.22 MIN = 0.00 STDEV = 5.49 #OBS = 365
1946: AVG 2.15 MAX = 7.32 MIN =
1947: AVG == 3.40 MAX = 10.73 MIN =
1948: AVG == 1.32 MAX = 5.73 MIN =
1949: AVG == 1.38 MAX = 6.46 MIN =
1950: AVG = 2.33 MAX = 7.74 MIN =
1951: AVG = 3.41 MAX = 10.96 MIN =
1952: AVG = 2.64 MAX = 9.24 MIN =
1953: AVG = 5.26 MAX = 13.53 MIN =
1954: AVG = 6.92 MAX = 13.92 MIN =
1955: AVG = 3.72 MAX = 9.09 MIN =
1956: AVG = 3.72 MAX = 10.46 MIN =
1957: AVG = 3.82 MAX = 11.50 MIN =
1958: AVG = 2.76 MAX = 7.78 MIN =
1959: AVG = 4.14 MAX = 10.61 MIN =
1960: AVG = 2.88 MAX = 8.07 MIN =
1961: AVG = 2.38 MAX = 10.08 MIN =
1962: AVG = 2.69 MAX = 9.90 MIN =
1963: AVG = 5.55 MAX = 13.43 MIN =
1964: AVG == 5.74 MAX = 12.70 MIN =
1965: AVG = 5.80 MAX ==12.76 MIN =
1966: AVG = 6.12 MAX = 12.44 MIN =
1967: AVG = 5.55 MAX = 12.42 MIN =
1968: AVG = 6.17 MAX = 13.67 MIN =
1969: AVG = 3.33 MAX = 9.91 MIN =
1970: AVG = 4.88 MAX = 13.58 MIN =
1971: AVG = 1.31 MAX == 7.31 MIN =
1972: AVG = 0.79 MAX = 7.26 MIN =
1973: AVG = 3.22 MAX = 9.19 MIN =
1974: AVG = 2.48 MAX = 8.51 MIN =
1975: AVG = 0.71 MAX = 3.96 MIN =
1976: AVG = 2.57 MAX = 10.60 MIN =
1977: AVG = 5.52 MAX = 12.92 MIN =
1978: AVG = 3.36 MAX SB 11.14 MIN =
1979: AVG = 0.90 MAX = 5.70 MIN =
1980: AVG = 5.51 MAX == 12.70 MIN =
1981: AVG = 9.04 MAX = 13.10 MIN =
1982: AVG = 4.24 MAX = 11.00 MIN =
1983: AVG = 4.03 MAX = 12.34 MIN =
1984: AVG = 1.99 MAX ss 8.45 MIN =
1985: AVG = 3.12 MAX = 9.48 MIN =
1986: AVG = 5.23 MAX s 11.90 MIN =
SUMMARY (1942- 1986) AVG = 3.68
0.00 STDEV = 5.17 #OBS = 365 
0.00 STDEV = 4.54 #OBS = 365 
0.00 STDEV = 5.70 #OBS = 366 
0.00 STDEV = 5.66 #OBS = 365 
0.00 STDEV = 5.06 #OBS = 365 
0.00 STDEV = 4.53 #OBS = 365 
0.00 STDEV = 4.88 #OBS = 366 
0.00 STDEV = 4 .1 5  #OBS = 365 
0.07 STDEV = 4.48 #OBS = 365 
0.00 STDEV = 4.42 #OBS = 365 
0.00 STDEV = 4 .4 1  #OBS = 366 
0.00 STDEV = 4.38 #OBS = 365 
0.00 STDEV = 4.83 #OBS = 365 
0.00 STDEV = 4.29 #OBS = 365 
0.00 STDEV = 4.76 #OBS = 366 
0.00 STDEV = 5.03 #OBS = 365 
0.00 STDEV = 4.87 #OBS = 365 
0.00 STDEV = 4.16 #OBS = 365 
0.00 STDEV = 4.18 #OBS = 366 
0.00 STDEV = 4.19 #OBS = 365 
0.00 STDEV = 4.24 #OBS = 365 
0.00 STDEV = 4.16 #OBS = 365 
0.00 STDEV = 4.25 #OBS = 366 
0.00 STDEV = 4.57 #OBS = 365 
0.00 STDEV = 4.16 #OBS = 365 
0.00 STDEV = 5.71 #OBS = 365 
0.00 STDEV = 6.07 #OBS = 366 
0.00 STDEV = 4.61 #OBS = 365 
0.00 STDEV = 4.98 #OBS = 365 
0.00 STDEV = 6.13 #OBS = 365 
0.00 STDEV = 4.92 #OBS = 366 
0.00 STDEV = 4.16 #OBS = 365 
0.00 STDEV = 4.55 #OBS = 365 
0.00 STDEV = 6.00 #OBS = 365 
0.00 STDEV = 4.16 #OBS = 366
3.66 STDEV = 5.64 #OBS = 365 
0.00 STDEV = 4.26 #OBS = 365 
0.00 STDEV = 4.32 #OBS = 365 
0.00 STDEV = 5.25 #OBS = 366 
0.00 STDEV = 4.66 #OBS = 365 
0.00 STDEV = 4 .1 5  #OBS = 365 
MAX = 13.92 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 -10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P44:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 5.17
STANDARD DEVIATION = 4.53
MAXIMUM SALINITY OF ENTIRE SAMPLE = 15.33
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P44
1942: AVG = 4.91 MAX = 10.14 MIN =
1943: AVG == 6.86 MAX = 14.81 MIN =
1944: AVG = 5.27 MAX BS 12.87 MIN —
1945: AVG = 3.21 MAX = 7.85 MIN
1946: AVG == 3.52 MAX = 9.72 MIN :
1947: AVG = 5.01 MAX = 12.71 MIN =
1948: AVG s s 2.47 MAX SB 8.34 MIN :
1949: AVG = 2.62 MAX SB 9.13 MIN :
1950: AVG = 4.08 MAX - 10.06 MIN =
1951: AVG = 5.06 MAX SB 12.96 MIN SB
1952: AVG = 3.93 MAX SB 11.50 MIN =
1953: AVG SB 6.54 MAX = 15.03 MIN —
1954: AVG = 8.69 MAX SB 15.33 MIN -
1955: AVG = 5.69 MAX = 11.08 MIN =
1956: AVG =s 5.51 MAX BS 12.48 MIN ZZ
1957: AVG SB 5.33 MAX SB 13.27 MIN =
1958: AVG = 4.17 MAX = 10.19 MIN SB
1959: AVG BS 6.05 MAX SS 12.64 MIN —
1960: AVG SB 4.54 MAX = 10.34 MIN =
0.00 STDEV = 5.00 #OBS = 365 
0.00 STDEV = 4.53 #OBS = 365 
0.00 STDEV = 4.85 #OBS = 366 
0.00 STDEV = 5.92 #OBS = 365 
0.00 STDEV = 5.73 #OBS = 365 
0.00 STDEV = 4.96 #OBS = 365 
0.00 STDEV = 6.42 #OBS = 366 
0.00 STDEV = 6.32 #OBS = 365 
0.00 STDEV = 5.40 #OBS = 365 
0.00 STDEV = 4.94'#OBS = 365 
0.00 STDEV = 5.48  ^#OBS = 366 
0.00 STDEV = 4.55 #OBS = 365 
0.75 STDEV = 4.82 #OBS = 365 
0.00 STDEV = 4.72 #OBS = 365 
0.02 STDEV = 4.77 #OBS = 366 
0.00 STDEV = 4.84 #OBS = 365 
0.00 STDEV = 5.36 #OBS = 365 
0.00 STDEV = 4.63 #OBS = 365 
0.00 STDEV = 5.16 #OBS = 366
1961: AVG = 3.80 MAX = 12.19 MIN = 0.00 STDEV =
1962: AVG — 4.14 MAX = 12.15 MIN = 0.00 STDEV =
1963: AVG = 7.05 MAX = 14.92 MIN = 0.00 STDEV =
1964: AVG = 7.23 MAX = 14.37 MIN = 0.00 STDEV =
1965: AVG = 7.38 MAX = 14.48 MIN = 0.00 STDEV =
1966: AVG = 8.00 MAX = 14.10 MIN = 0.00 STDEV =
1967: AVG = 7.28 MAX = 14.18 MIN = 0.00 STDEV =
1968: AVG = 7.87 MAX = 15.15 MIN = 0.00 STDEV =
1969: AVG = 5.12 MAX = 11.90 MIN = 0.00 STDEV =
1970: AVG = 6.30 MAX = 15.03 MIN = 0.00 STDEV =
1971: AVG = 2.43 MAX = 9.66 MIN ; 0.00 STDEV = l
1972: AVG = 1.58 MAX = 9.69 MIN : 0.00 STDEV =
1973: AVG — 4.46 MAX = 11.26 MIN = 0.00 STDEV =
1974: AVG - 3.85 MAX = 10.82 MIN = 0.00 STDEV =
1975: AVG = 1.78 MAX = 6.66 MIN : 0.00 STDEV = (
1976: AVG = 3.88 MAX = 12.58 MIN = 0.00 STDEV =
1977: AVG SB 7.35 MAX = 14.59 MIN = 0.00 STDEV =
1978: AVG - 4.69 MAX = 13.12 MIN = 0.00 STDEV =
1979: AVG = 1.85 MAX = 7.94 MIN : 0.00 STDEV = I
1980: AVG = 6.82 MAX = 14.41 MIN = 0.00 STDEV =
1981: AVG = 10.95i MAX : 14.76 MINI =: 5.60 STDEV =
1982: AVG = 5.93 MAX = 12.96 MIN = 0.00 STDEV =
1983: AVG = 5.28 MAX = 14.03 MIN = 0.00 STDEV =
1984: AVG = 3.18 MAX = 10.78 MIN = 0.00 STDEV =
1985: AVG = 4.78 MAX = 11.45 MIN = 0.00 STDEV =
1986: AVG = 7.04 MAX = 13.81 MIN = 0.01 STDEV =
SUMMARY (1.942-1986): AVG = 5.19 MAX = 15.33 M
6.93 #OBS = 365 
5.51 #OBS = 366 
4.54 #OBS = 365 
5.10 #OBS = 365
4.52 #OBS = 365 
IN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P45:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 6.22
STANDARD DEVIATION = 4.76
MAXIMUM SALINITY OF ENTIRE SAMPLE = 16.11
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P45 
1942: AVG = 6.22 MAX = 11.34 MIN 0.00 STDEV 4.99 #OBS = 365
1943: AVG = 7.89 MAX = 15.64 MIN = 0.00 STDEV = 4.57 #OBS = 365
1944: AVG = 6.58 MAX = 13.95 MIN = 0.00 STDEV = 4.85 #OBS = 366
1945: AVG = 4.45 MAX = 9.48 MIN : 0.00 STDEV = 5.93 #OBS : 365
1946: AVG = 4.55 MAX = 11.12 MIN - 0.00 STDEV = 5.87 #OBS = 365
1947: AVG = 6.18 MAX = 13.79 MIN = 0.00 STDEV = 5.01 #OBS = 365
1948: AVG = 3.34 MAX = 9.86 MIN : 0.00 STDEV = 6.69 #OBS = 366
1949: AVG = 3.60 MAX = 10.70 MIN = 0.00 STDEV = 6.51 #OBS = 365
1950: AVG = 5.37 MAX = 11.37 MIN = 0.00 STDEV = 5.39 #OBS = 365
1951: AVG = 6.23 MAX = 14.07 MIN = 0.00 STDEV = 4.99 #OBS = 365
1952: AVG = 4.84 MAX = 12.76 MIN = 0.00 STDEV = 5.68 #OBS = 366
1953: AVG = 7.42 MAX = 15.82 MIN = 0.00 STDEV = 4.63 #OBS = 365
1954: AVG = 9.82 MAX = 16.11 MIN = 1.71 STDEV = 4.83 #OBS = 365
1955: AVG = 6.98 MAX = 12.21 MIN = 0.00 STDEV = 4.73 #OBS = 365
1956: AVG = 6.76 MAX = 13.60 MIN = 0.14 STDEV = 4.79 #OBS = 366
1957: AVG = 6.36 MAX = 14.25 MIN = 0.00 STDEV = 4.94 #OBS = 365
1958: AVG = 5.11 MAX = 11.58 MIN = 0.00 STDEV = 5.54 #OBS = 365
1959: AVG = 7.35 MAX = 13.74 MIN = 0.00 STDEV = 4.65 #OBS = 365
1960: AVG —5.69 MAX - 11.62 MIN = 0.00 STDEV = 5.22 #OBS = 366
1961: AVG = 4.79 MAX = 13.36 MIN = 0.00 STDEV = 5.72 #OBS = 365
1962: AVG = 5.18 MAX = 13.41 MIN = 0.00 STDEV = 5.50 #OBS = 365
1963: AVG = 8.05 MAX = 15.73 MIN = 0.00 STDEV = 4.56 #OBS = 365
1964: AVG = 8.23 MAX = 15.28 MIN —0.00 STDEV —4.56 #OBS = 366
1965: AVG = 8.44 MAX = 15.41 MIN = 0.00 STDEV = 4.56 #OBS = 365
1966: AVG = 9.19 MAX = 15.01 MIN = 0.00 STDEV = 4.66 #OBS = 365
1967: AVG = 8.45 MAX = 15.17 MIN = 0.00 STDEV = 4.5§ #OBS = 365
1968: AVG = 8.97 MAX = 15.94 MIN = 0.00 STDEV = 4.61 #OBS = 366
1969: AVG = 6.36 MAX = 13.02 MIN = 0.00 STDEV = 4.93 #OBS = 365
1970: AVG = 7.27 MAX = 15.81 MIN = 0.00 STDEV = 4.66 #OBS = 365
1971: AVG = 3.33 MAX = 10.99 MIN = 0.00 STDEV = 6.71 #OBS = 365
1972: AVG = 2.27 MAX = 11.08 MIN = 0.00 STDEV = 7.51 #OBS = 366
1973: AVG = 5.27 MAX = 12.47 MIN = 0.00 STDEV = 5.45 #OBS —365
1974: AVG = 4.89 MAX = 12.14 MIN = 0.00 STDEV - 5.66 #OBS = 365
1975: AVG = 2.72 MAX = 8.32 MIN : 0.00 STDEV = 7.17 #OBS = 365
1976: AVG = 4.88 MAX = 13.67 MIN = 0.00 STDEV = 5.66 #OBS = 366
1977: AVG = 8.56 MAX = 15.50 MIN = 0.00 STDEV = 4.57 #OBS = 365
1978: AVG = 5.59 MAX = 14.20 MIN = 0.00 STDEV = 5.28 #OBS = 365
1979: AVG = 2.67 MAX = 9.25 MIN = 0.00 STDEV = 7.20 #OBS = 365
1980: AVG = 7.69 MAX = 15.35 MIN = 0.00 STDEV = 4.59 #OBS = 366 
1981: AVG = 12.03 MAX = 15.67 MIN = 6.87 STDEV = 5.93 #OBS = 365 
1982: AVG = 7.07 MAX = 14.05 MIN = 0.00 STDEV = 4.71 #OBS = 365 
1983: AVG = 6.14 MAX = 14.96 MIN = 0.00 STDEV = 5.02 #OBS = 365 
1984: AVG = 4.06 MAX = 12.09 MIN = 0.00 STDEV = 6 .1 8  #OBS = 366 
1985: AVG = 5.93 MAX = 12.55 MIN = 0.00 STDEV = 5 .1 1  #OBS = 365 
1986: AVG = 8.25 MAX = 14.87 MIN = 0.17 STDEV = 4.56 #OBS = 365 
SUMMARY (1942-1986): AVG = 6.25 MAX = 16.11 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P46:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 8.10
STANDARD DEVIATION = 4.87
MAXIMUM SALINITY OF ENTIRE SAMPLE = 17.19
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P46
1942: AVG = 8.45 MAX = 13.03 MIN = 0.00 STDEV = 4.63 #OBS = 365 
1943: AVG = 9.69 MAX = 16.79 MIN = 0.00 STDEV = 4.30 #OBS = 365 
1944: AVG = 8.82 MAX = 15.47 MIN = 0.13 STDEV = 4.49 #OBS = 366 
1945: AVG = 6.74 MAX = 11.92 MIN = 0.00 STDEV = 5.53 #OBS = 365 
1946: AVG = 6.57 MAX = 13.13 MIN = 0.00 STDEV = 5.65 #OBS = 365 
1947: AVG = 8.26 MAX = 15.32 MIN = 0.20 STDEV = 4.71 #OBS = 365 
1948: AVG = 5.10 MAX = 12.07 MIN = 0.00 STDEV = 6.70 #OBS = 366 
1949: AVG = 5.54 MAX = 13.00 MIN = 0.00 STDEV = 6.37 #OBS = 365 
1950: AVG = 7.65 MAX = 13.23 MIN = 0.00 STDEV = 5.00 #OBS = 365 
1951: AVG = 8.31 MAX = 15.63 MIN = 0.00 STDEV = 4.69 #OBS = 365 
1952: AVG = 6.57 MAX = 14.57 MIN = 0.00 STDEV = 5.64 #OBS = 366 
1953: AVG = 9.06 MAX = 16.94 MIN = 0.00 STDEV = 4.43 #OBS = 365 
1954: AVG = 11.61 MAX = 17.19 MIN = 4.22 STDEV = 4 .4 6  #OBS = 365 
1955: AVG = 9.05 MAX = 14.08 MIN = 0.00 STDEV = 4.43 #OBS = 365 
1956: AVG = 8.91 MAX = 15.17 MIN = 2.43 STDEV = 4.46 #OBS = 366 
1957: AVG = 8.20 MAX = 15.63 MIN = 0.00 STDEV = 4.74 #OBS = 365 
1958: AVG = 6.77 MAX = 13.55 MIN = 0.00 STDEV = 5.52 #OBS = 365 
1959: AVG = 9.50 MAX = 15.29 MIN = 0.05 STDEV = 4.33 #OBS = 365 
1960: AVG = 7.70 MAX = 13.42 MIN = 0.00 STDEV = 4.97 #OBS = 366 
1961: AVG = 6.60 MAX = 15.01 MIN = 0.00 STDEV = 5.63 #OBS = 365 
1962: AVG = 7.07 MAX = 15.20 MIN = 0.00 STDEV = 5.33 #OBS = 365 
1963: AVG = 9.75 MAX = 16.85 MIN = 0.00 STDEV = 4.29 #OBS = 365 
1964: AVG = 9.98 MAX = 16.55 MIN = 0.00 STDEV = 4.26 #OBS = 366 
1965: AVG = 10.24 MAX = 16.71 MIN = 0.00 STDEV = 4.25 #OBS = 365
1966: AVG = 11.08 MAX = 16.28 MIN = 0.00 STDEV = 4.33 #OBS = 365
1967: AVG = 10.41 MAX = 16.53 MIN = 0.36 STDEV = 4.26 #OBS = 365
1968: AVG = 10.74 MAX = 17.01 MIN = 0.00 STDEV = 4.27 #OBS = 366
1969: AVG = 8.50 MAX = 14.62 MIN = 0.00 STDEV = 4.61 #OBS = 365 
1970: AVG = 9.02 MAX = 16.90 MIN = 0.00 STDEV = 4.44 #OBS = 365 
1971: AVG = 5.16 MAX = 12.90 MIN = 0.00 STDEV = 6.66 #OBS = 365 
1972: AVG = 3.89 MAX = 13.07M N = 0.00 STDEV = 7.67 #OBS = 366 
1973: AVG = 6.76 MAX = 14.30 MIN = 0.00 STDEV = 5.53 #OBS = 365 
1974: AVG = 6.93 MAX = 14.00 MIN = 0.00 STDEV = 5.42 #OBS = 365 
1975: AVG = 4.69 MAX = 10.81 MIN = 0.00 STDEV = 7.03 #OBS = 365 
1976: AVG = 6.77 MAX = 15.21 MIN = 0.00 STDEV = 5.51 #OBS = 366 
1977: AVG = 10.52 MAX = 16.77 MIN = 0.00 STDEV = 4.26 #OBS = 365 
1978: AVG = 7 .1 5  MAX = 15.73 MIN = 0.00 STDEV = 5.28 #OBS = 365 
1979: AVG = 4.39 MAX = 11.19 MIN = 0.00 STDEV = 7.27 #OBS = 365 
1980: AVG = 9.27 MAX = 16.66 MIN = 0.00 STDEV = 4.37 #OBS = 366 
1981: AVG = 13.59 MAX = 16.93 MIN = 8.82 STDEV = 5.39 #OBS = 365 
1982: AVG = 9.03 MAX = 15.57 MIN = 0.00 STDEV = 4.44 #OBS = 365 
1983: AVG = 7.76 MAX = 16.27 MIN = 0.00 STDEV = 4.95 #OBS = 365 
1984: AVG = 5.78 MAX = 13.96 MIN = 0.00 STDEV = 6.19 #OBS = 366 
1985: AVG = 7.97 MAX = 14.15 MIN = 0.00 STDEV = 4.84 #OBS = 365 
1986: AVG = 10.28 MAX = 16.33 MIN = 1.81 STDEV = 4.25 #OBS = 365 
SUMMARY (1942-1986): AVG = 8.13 MAX = 17.19 MIN = 0.00
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P47:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 9.25
STANDARD DEVIATION = 4.62
MAXIMUM SALINITY OF ENTIRE SAMPLE = 17.79
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P47
1942: AVG = 9.89 MAX = 13.97 MIN = 
1943: AVG = 10.89 MAX = 17.42 MIN = 
1944: AVG = 10.27 MAX = 16.30 MIN = 
1945: AVG = 8.28 MAX = 13.32 MIN = 
1946: AVG = 8.01 MAX = 14.23 MIN = 
1947: AVG = 9.65 MAX = 16.17 MIN = 
1948: AVG = 6.44 MAX = 13.34 MIN = 
1949: AVG = 6.98 MAX = 14.31 MIN = 
1950: AVG = 9.16 MAX = 14.27 MIN = 
1951: AVG = 9.71 MAX = 16.49 MIN = 
1952: AVG = 7.82 MAX = 15.58 MIN = 
1953: AVG = 10.19 MAX = 17.55 MIN = 
1954: AVG = 12.69 MAX = 17.79 MIN = 
1955: AVG = 10.33 MAX = 15.31 MIN = 
1956: AVG = 10.28 MAX = 16.04 MIN = 
1957: AVG = 9.47 MAX = 16.40 MIN = 
1958: AVG = 7.93 MAX = 14.63 MIN = 
1959: AVG = 10.86 MAX = 16.19 MIN = 
1960: AVG = 9.02 MAX = 14.45 MIN = 
1961: AVG = 7.87 MAX = 15.92 MIN = 
1962: AVG = 8.38 MAX = 16.20 MIN = 
1963: AVG = 10.86 MAX = 17.46 MIN = 
1964: AVG = 11.14 MAX = 17.26 MIN = 
1965: AVG = 11.41 MAX = 17.43 MIN = 
1966: AVG = 12.24 MAX = 16.98 MIN = 
1967: AVG = 11.65 MAX = 17.28 MIN = 
1968: AVG = 11.85 MAX = 17.60 MIN = 
1969: AVG = 9.83 MAX = 15.53 MIN = 
1970: AVG = 7.31 MAX = 14.31 MIN = 
1971: AVG = 5.56 MAX = 13.33 MIN = 
1972: AVG = 6.40 MAX = 14.90 MIN = 
1973: AVG = 8.03 MAX = 15.04 MIN = 
1974: AVG = 6.62 MAX = 12.13 MIN = 
1975: AVG = 7.24 MAX = 14.62 MIN = 
1976: AVG = 10.54 MAX = 16.55 MIN = 
1977: AVG = 9.01 MAX = 16.64 MIN = 
1978: AVG = 5.89 MAX = 12.57 MIN = 
1979: AVG = 8.27 MAX = 14.26 MIN = 
1980: AVG = 12.83 MAX = 17.50 MIN = 
1981: AVG = 11.20 MAX = 16.85 MIN = 
1982: AVG = 9.41 MAX = 16.80 MIN = 
1983: AVG = 7.46 MAX = 15.65 MIN = 
1984: AVG = 7.77 MAX = 14.71 MIN = 
1985: AVG = 10.86 MAX = 16.59 MIN =
0.00 STDEV = 4.81 #OBS = 365 
0.05 STDEV = 5.02 #OBS = 365 
0.83 STDEV = 4.87 #OBS = 366 
0.00 STDEV = 4.91 #OBS = 365 
0.11 STDEV = 4.98 #OBS = 365 
1.38 STDEV = 4.80 #OBS = 365 
0.00 STDEV = 5.61 #OBS = 366 
0.00 STDEV = 5.35 #OBS = 365 
0.14 STDEV = 4.79 #OBS = 365 
0.00 STDEV = 4.80 #OBS = 365 
0.00 STDEV = 5.03 #OBS = 366 
0.00 STDEV = 4.86 #OBS = 365 
6.29 STDEV = 5.82 #OBS = 365 
0.00 STDEV = 4.88 #OBS = 365 
4.60 STDEV = 4.87 #OBS = 366 
0.00 STDEV = 4.79 #OBS = 365 
0.00 STDEV = 5.00 #OBS = 365 
1.95 STDEV = 5.01 #OBS = 365 
0.00 STDEV = 4.79 #OBS = 366 
0.00 STDEV = 5.02 #OBS = 365 
0.00 STDEV = 4.89 #OBS = 365 
0.00 STDEV = 5.01 #OBS = 365 
0.00 STDEV = 5.10 #OBS =366 
0.52 STDEV = 5.20 #OBS= 365
1.05 STDEV = 5.58 #OBS = 365
1.66 STDEV = 5.30 #OBS = 365 
0.00 STDEV = 5.38 #OBS = 366 
0.00 STDEV = 4.81 #OBS = 365 
0.00 STDEV = 5.21 #OBS = 365 
0.00 STDEV = 6.12 #OBS = 365 
0.00 STDEV = 5.63 #OBS = 366 
0.12 STDEV = 4.97 #OBS = 365 
0.00 STDEV = 5.52 #OBS = 365 
0.00 STDEV = 5.24 #OBS = 365 
0.41 STDEV = 4.92 #OBS = 366 
0.00 STDEV = 4.80 #OBS = 365 
0.00 STDEV = 5.92 #OBS = 365 
0.00 STDEV = 4.91 #OBS = 365 
7.80 STDEV = 5.90 #OBS = 366 
0.14 STDEV = 5.12 #OBS = 365 
0.00 STDEV = 4.79 #OBS = 365 
0.00 STDEV = 5.15 #OBS = 365 
0.00 STDEV = 5.04 #OBS = 366
3.13 STDEV = 5.01 #OBS = 365 
1986: AVG = 9.37 MAX = 16.34 MIN = 0.00 STDEV = 4.79 #OBS = 365 
SUMMARY (1942-1986): AVG = 9.26 MAX = 17.79 MIN = 0.00
Appendix III. Model generated annual salinity data 
for six transects of the Pamunkey River. Annual means, 
maximum and minimum levels are reported.
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Appendix IV. Model generated seasonal salinity data for six 
transects along the Pamunkey River. High-low graphs report 
mean, maximum and minimum levels for each season, per year.
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Appendix V. Summary of model generated seasonal salinity 
data at six transects along the Pamunkey River.
SUMMARY OF MODEL GENERATED SEASONAL SALINITY DATA AT SIX TRANSECTS.
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P31:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.18
STANDARD DEVIATION = 0.50
MAXIMUM SALINITY OF ENTIRE SAMPLE = 3.70
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P31: SEASON= SPRING
*** CONSECUTIVE DAYS DATA **'
LOWER BOUND SALINITY =  0.10
1942: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV 0.00 #OBS _ 92
1943: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1944: AVG = 0.00 MAX = 0.00 MIN 0.00 STDEV = 0.00 #OBS = 92
1945: AVG = 0.00 MAX = 0.00 MIN - 0.00 STDEV _ 0.00 #OBS = 92
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1947: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1948: AVG 0.00 MAX = 0.00 MIN _ 0.00 STDEV _ 0.00 #OBS = 92
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1950: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1951: AVG . 0.00 MAX = 0.00 MIN . 0.00 STDEV = 0.00 #OBS _ 92
1952: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1953: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1954: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1955: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV 0.00 #OBS = 92
1956: AVG = 0.00 MAX - 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1957: AVG = 0.00 MAX = 0.00 MIN 0.00 STDEV = 0.00 #OBS = 92
1958: AVG = 0.00 MAX - 0.00 MIN - 0.00 STDEV = 0.00 #OBS = 92
1959: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV _ 0.00 #OBS = 92
1960: AVG 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1961: AVG - 0.00 MAX = 0.00 MIN _ 0.00 STDEV 0.00 #OBS = 92
1962: AVG = 0.00 MAX = 0.00 MIN - 0.00 STDEV = 0.00 #OBS = 92
1963: AVG = 0.00 MAX _ 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1964: AVG = 0.00 MAX . 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1965: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1966: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1967: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1968: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS - 92
1969: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 92
1970: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1971: AVG = 0.00 MAX = 0.00 MIN : 0.00 STDEV = 0.00 #OBS 92
1972: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV 0.00 #OBS = 92
1973: AVG = 0.00 MAX 0.00 MIN = 0.00 STDEV - 0.00 #OBS = 92
1974: AVG = 0.00 MAX 0.00 MIN = 0.00 STDEV - 0.00 #OBS = 92
1975: AVG = 0.00 MAX - 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1976: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1977: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS - 92
1978: AVG = 0.00 MAX 0.00 MIN _ 0.00 STDEV .. 0.00 #OBS = 92
1979: AVG = 0.00 MAX = 0.00 MIN 0.00 STDEV = 0.00 #OBS = 92
1980: AVG = 0.00 MAX = 0.00 MIN -7 0.00 STDEV = 0.00 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1981)= 3 START 3-30-81
1981: AVG = 0.04 MAX = 0.10 MIN = 0.00 STDEV = 0.04 #OBS = 92
1982: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1983: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1984: AVG = 0.00 MAX - 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1985: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 92
1986: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
TOTAL # OF DAYS ABOVE LOWER BOUND= 4 
% OF SAMPLE ABOVE L.B. = 0.1
MOST CONSEC DAYS OF SAMPLE PERIOD = 3 START 3-30-81 
SUMMARY (1942-1986): AVG = 0.00 MAX = 0.10 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P32:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.23 
STANDARD DEVIATION =0.61
MAXIMUM SALINITY OF ENTIRE SAMPLE = 4.26
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P32: SEASON= SPRING 
*** CONSECUTIVE DAYS DATA *** 
LOWER BOUND SALINITY = 0.10
1942: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 92
1943: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1944: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1945: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV _ 0.00 #OBS = 92
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1947: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1948: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS — 92
1950: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1951: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV _ 0.00 #OBS = 92
1952: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS - 92
1953: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1954: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1955: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1956: AVG - 0.00 MAX = 0.01 MIN = 0.00 STDEV 0.00 #OBS = 92
1957: AVG = 0.00 MAX _ 0.00 MIN = 0.00 STDEV - 0.00 #OBS = 92
1958: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV . . 0.00 #OBS _ 92
1959: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV 0.00 #OBS = 92
1960: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV - 0.00 #OBS = 92
1961: AVG = 0.00 MAX = 0.00 MIN 0.00 STDEV = 0.00 #OBS 92
1962: AVG = 0.00 MAX = 0.00 MIN 0.00 STDEV = 0.00 #OBS - 92
1963: AVG _ 0.00 MAX = 0.01 MIN 0.00 STDEV = 0.00 #OBS 92
1964: AVG = 0.00 MAX = 0.00 MIN - 0.00 STDEV = 0.00 #OBS = 92
1965: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS - 92
1966: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1967: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1968: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 92
1969: AVG _ 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.00 #OBS _ 92
1970: AVG _ 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1971: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1972: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1973: AVG = 0.00 MAX = 0.00 MIN - 0.00 STDEV = 0.00 #OBS = 92
1974: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1976: AVG 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS 92
1977: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.00 #OBS = 92
1978: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1980: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1981)= 19 START 3-21 -81
1981: AVG = 0.06 MAX = 0.17 MIN = 0.01 STDEV = 0.06 #OBS = 92
1982: AVG 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1983: AVG - 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS - 92
1984: AVG = 0.00 MAX : 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1985: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.00 #OBS = 92
1986: AVG = 0.00 MAX = 0.00 MIN - 0.00 STDEV _ 0.00 #OBS = 92
TOTAL # OF DAYS ABOVE LOWER BOUND= 20 
% OF SAMPLE ABOVE L.B. = 0.5
MOST CONSEC DAYS OF SAMPLE PERIOD = 19 START 3-21-81 
SUMMARY (1942-1986): AVG = 0.00 MAX = 0.17 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P33:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.30 
STANDARD DEVIATION = 0.76 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 4.93
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P33: SEASON= SPRING
*** CONSECUTIVE DAYS DATA ***
LOWER BOUND SALINITY = 0.10
1942: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.00 #OBS = 92
1943: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1944: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1945: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1947: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1948: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV 0.00 #OBS = 92
1949: AVG = 0.00 MAX _ 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1950: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1951: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1952: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1953: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1954: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1955: AVG = 0.00 MAX _ 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1956: AVG - 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.00 #OBS = 92
1957: AVG = 0.00 MAX - 0.00 MIN 0.00 STDEV 0.00 #OBS = 92
1958: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1959: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV 0.00 #OBS = 92
1960: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1961: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1962: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1963: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 92
1964: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1965: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1966: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 92
1967: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1968: AVG = 0.00 MAX 0.02 MIN = 0.00 STDEV = 0.00 #OBS = 92
1969: AVG 0.00 MAX _ 0.03 MIN = 0.00 STDEV = 0.00 #OBS = 92
1970: AVG 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1971: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1972: AVG 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1973: AVG : 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1974: AVG = 0.00 MAX : 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1975: AVG _ 0.00 MAX _ 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1976: AVG _ 0.00 MAX = 0.00 MIN = 0.00 STDEV _ 0.00 #OBS = 92
1977: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.00 #OBS = 92
1978: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1980: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV 0.00 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1981)= 41 START 3- 6-81
1981: AVG — 0.11 MAX = 0.27 MIN = 0.01 STDEV - 0.11 #OBS = 92
1982: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS 92
1983: AVG = 0.00 MAX = 0.00 MIN - 0.00 STDEV = 0.00 #OBS = 92
1984: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.00 #OBS = 92
1985: AVG = 0.01 MAX = 0.05 MIN = 0.00 STDEV = 0.01 #OBS = 92
1986: AVG _ 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.00 #OBS = 92
TOTAL # OF DAYS ABOVE LOWER BOUND= 47
% OF SAMPLE ABOVE L.B. = 1.1
MOST CONSEC DAYS OF SAMPLE PERIOD = 41 START 3- 6-81 
SUMMARY (1942-1986): AVG = 0.00 MAX = 0.27 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P40:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 1.72
STANDARD DEVIATION = 2.62
MAXIMUM SALINITY OF ENTIRE SAMPLE = 10.79
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P40: SEASON= SPRING 
*** CONSECUTIVE DAYS DATA ***
LOWER BOUND SALINITY = 3.55
1942: AVG = 0.39 MAX = 1.53 MIN = 0.00 STDEV = 0.33 #OBS = 92
1943: AVG = 0.01 MAX = 0.08 MIN . 0.00 STDEV = 0.25 #OBS = 92
1944: AVG = 0.05 MAX —0.52 MIN = 0.00 STDEV = 0.23 #OBS = 92
1945: AVG = 0.09 MAX = 0.50 MIN = 0.00 STDEV = 0.22 #OBS = 92
1946: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.25 #OBS = 92
1947: AVG = 0.05 MAX - 0.24 MIN = 0.00 STDEV = 0.23 #OBS = 92
1948: AVG —0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.25 #OBS = 92
1949: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.25 #OBS = 92
1950: AVG _ 0.01 MAX 0.04 MIN = 0.00 STDEV = 0.24 #OBS = 92
1951: AVG = 0.01 MAX = 0.16 MIN = 0.00 STDEV = 0.24 #OBS = 92
1952: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.25 #OBS = 92
1953: AVG = 0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.25 #OBS = 92
1954: AVG = 0.10 MAX = 0.46 MIN = 0.00 STDEV = 0.21 #OBS = 92
1955: AVG = 0.16 MAX - 0.66 MIN = 0.00 STDEV = 0.21 #OBS = 92
1956: AVG = 0.21 MAX = 1.31 MIN = 0.00 STDEV _ 0.22 #OBS = 92
1957: AVG = 0.08 MAX - 0.62 MIN _ 0.00 STDEV = 0.22 #OBS —92
1958: AVG - 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.25 #OBS 92
1959: AVG = 0.13 MAX = 0.75 MIN = 0.00 STDEV = 0.21 #OBS == 92
1960: AVG = 0.00 MAX = 0.05 MIN = 0.00 STDEV = 0.25 #OBS = 92
1961: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.25 #OBS = 92
1962: AVG = 0.01 MAX : 0.08 MIN = 0.00 STDEV = 0.25 #OBS = 92
1963: AVG = 0.20 MAX zz 1.07 MIN = 0.00 STDEV = 0.22 #OBS = 92
1964: AVG = 0.06 MAX - 0.74 MIN = 0.00 STDEV = 0.22 #OBS = 92
1965: AVG = 0.10 MAX 0.72 MIN = 0.00 STDEV = 0.21 #OBS = 92
1966: AVG - 0.29 MAX - 0.83 MIN = 0.00 STDEV = 0.26 #OBS = 92
1967: AVG = 0.11 MAX = 0.48 MIN = 0.00 STDEV = 0.21 #OBS = 92
1968: AVG = 0.40 MAX = 1.31 MIN = 0.00 STDEV = 0.33 #OBS 92
1969: AVG = 0.28 MAX = 1.52 MIN = 0.00 STDEV = 0.25 #OBS . . 92
1970: AVG = 0.03 MAX 0.18 MIN = 0.00 STDEV = 0.24 #OBS 92
1971: AVG = 0.02 MAX - 0.16 MIN = 0.00 STDEV = 0.24 #OBS 92
1972: AVG = 0.00 MAX 0.01 MIN = 0.00 STDEV = 0.25 #OBS = 92
1973: AVG = 0.00 MAX 0.00 MIN = 0.00 STDEV = 0.25 #OBS = 92
1974: AVG = 0.01 MAX _ 0.07 MIN = 0.00 STDEV 0.25 #OBS = 92
1975: AVG - 0.00 MAX == 0.07 MIN = 0.00 STDEV = 0.25 #OBS _ 92
1976: AVG = 0.05 MAX = 0.31 MIN = 0.00 STDEV = 0.23 #OBS = 92
1977: AVG = 0.40 MAX zz 1.65 MIN = 0.00 STDEV = 0.33 #OBS = 92
1978: AVG 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.25 #OBS = 92
1979: AVG 0.01 MAX = 0.05 MIN = 0.00 STDEV = 0.25 #OBS = 92
1980: AVG = 0.01 MAX 0.08 MIN .. 0.00 STDEV = 0.25 #OBS - 92
1981: AVG == 2.36 MAX = 3.55 MIN _ 1.00 STDEV = 2.23 #OBS == 92
1982: AVG = 0.13 MAX = 0.92 MIN = 0.00 STDEV = 0.21 #OBS = 92
1983: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.25 #OBS = 92
1984: AVG = 0.00 MAX zz 0.00 MIN = 0.00 STDEV L 0.25 #OBS = 92
1985: AVG = 0.58 MAX = 1.83 MIN = 0.00 STDEV 0.49 #OBS = 92
1986: AVG = 0.14 MAX = 0.82 MIN _ 0.00 STDEV - 0.21 #OBS - 92
TOTAL # OF DAYS ABOVE LOWER BOUND= 1
% OF SAMPLE ABOVE L.B. = 0.0
MOST CONSEC DAYS OF SAMPLE PERIOD = 0 START 0- 0- 0 
SUMMARY (1942-1986): AVG = 0.14 MAX = 3.55 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P41:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 2.22
STANDARD DEVIATION = 3.06
MAXIMUM SALINITY OF ENTIRE SAMPLE = 11.85
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P41: SEASON= SPRING 
*** CONSECUTIVE DAYS DATA ***
LOWER BOUND SALINITY = 3.55
1942: AVG = 0 70 MAX = 2 37 MIN = 0.00 STDEV _ 0.55 #OBS zz 92
1943: AVG = 0.04 MAX = 0.22 MIN zz 0.00 STDEV 0.46 #OBS == 92
1944: AVG . 0.10 MAX - 0.99 MIN _ 0.00 STDEV - 0.43 #OBS zz 92
1945: AVG = 0.21 MAX == 0.96 MIN ZZ 0.00 STDEV = 0.39 #OBS = 92
1946: AVG = 0.01 MAX = 0.08 MIN ZZ 0.00 STDEV == 0.48 #OBS zz 92
1947: AVG = 0.12 MAX = 0.53 MIN = 0.00 STDEV = 0.42 #OBS = 92
1948: AVG = 0.00 MAX = 0.01 MIN zz 0.00 STDEV = 0.48 #OBS = 92
1949: AVG — 0.00 MAX = 0.07 MIN _ 0.00 STDEV = 0.48 #OBS zz 92
1950: AVG = 0.05 MAX zz 0.14 MIN = 0.00 STDEV _ 0.46 #OBS - 92
1951: AVG = 0.04 MAX = 0.39 MIN = 0.00 STDEV zz 0.46 #OBS = 92
1952: AVG = 0.00 MAX 0.05 MIN == 0.00 STDEV = 0.48 #OBS zz 92
1953: AVG zz 0.01 MAX - 0.15 MIN zz 0.00 STDEV zz 0.48 #OBS Z 92
1954: AVG == 0.24 MAX = 0.90 MIN zz 0.00 STDEV = 0.38 #OBS zz 92
1955: AVG = 0.33 MAX = 1.23 MIN zz 0.00 STDEV = 0.38 #OBS zz 92
1956: AVG = 0.40 MAX zz 2.07 MIN zz 0.00 STDEV ZZ 0.39 #OBS = 92
1957: AVG zz 0.17 MAX = 1.14 MIN zz 0.00 STDEV = 0.40 #OBS zz 92
1958: AVG ZZ 0.00 MAX = 0.09 MIN = 0.00 STDEV = 0.48 #OBS = 92
1959: AVG ZZ 0.29 MAX = 1.32 MIN zz 0.00 STDEV = 0.38 #OBS z= 92
1960: AVG = 0.02 MAX zz 0.14 MIN = 0.00 STDEV = 0.47 #OBS zz 92
1961: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.48 #OBS zz 92
1962: AVG = 0.02 MAX = 0.21 MIN = 0.00 STDEV = 0.47 #OBS = 92
1963: AVG 0.38 MAX 1.78 MIN = 0.00 STDEV = 0.39 #OBS 92
1964: AVG = 0.14 MAX = 1.31 MIN = 0.00 STDEV = 0.41 #OBS zz 92
1965: AVG = 0.21 MAX = 1.28 MIN = 0.00 STDEV = 0.39 #OBS zz 92
1966. AVG = 0.57 MAX = 1.43 MIN = 0.00 STDEV = 0.46 #OBS ZZ 92
1967: AVG = 0.24 MAX = 0.92 MIN = 0.00 STDEV = 0.38 #OBS = 92
1968: AVG = 0.73 MAX = 2.09 MIN = 0.00 STDEV = 0.57 #OBS == 92
1969: AVG = 0.51 MAX = 2.33 MIN = 0.00 STDEV = 0.43 #OBS == 92
1970: AVG = 0.07 MAX = 0.43 MIN = 0.00 STDEV == 0.44 #OBS = 92
1971: AVG = 0.06 MAX - 0.38 MIN = 0.00 STDEV = 0.45 #OBS == 92
1972: AVG = 0.01 MAX = 0.03 MIN = 0.00 STDEV = 0.48 #OBS ZZ 92
1973: AVG = 0.00 MAX = 0.01 MIN = 0,00 STDEV = 0.48 #OBS zz 92
1974: AVG = 0.03 MAX = 0.19 MIN = 0.00 STDEV = 0.47 #OBS = 92
1975: AVG = 0.02 MAX = 0.19 MIN = 0.00 STDEV = 0.47 #OBS zz 92
1976: AVG = 0.12 MAX = 0.67 MIN = 0.00 STDEV = 0.42 #OBS zz 92
1977: AVG = 0.72 MAX = 2.50 MIN = 0.00 STDEV 0.56 #OBS = 92
1978: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.48 #OBS = 92
1979: AVG = 0.02 MAX = 0.14 MIN = 0.00 STDEV = 0.47 #OBS = 92
1980: AVG = 0.02 MAX = 0.21 MIN = 0.00 STDEV = 0.47 #OBS zz 92
MOST CONSEC DAYS ABOVE LB SAL (1981)= 39 START 3- 6-81
1981: AVG = 3.31 MAX = 4.64 MIN = 1.63 STDEV = 3.03 #OBS = 92
1982: AVG = 0.25 MAX = 1.56 MIN = 0.00 STDEV = 0.38 #OBS zz 92
1983: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.48 #OBS zz 92
1984: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.48 #OBS = 92
1985: AVG = 1.00 MAX = 2.73 MIN = 0.01 STDEV = 0.79 #OBS zz 92
1986: AVG = 0.30 MAX = 1.44 MIN = 0.00 STDEV = 0.38 #OBS = 92
TOTAL # OF DAYS ABOVE LOWER BOUND= 40 
% OF SAMPLE ABOVE L.B. = 1.0
MOST CONSEC DAYS OF SAMPLE PERIOD = 39 START 3- 6-81 
SUMMARY (1942-1986): AVG = 0.25 MAX = 4.64 MIN = 0.00 #OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P42:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 2.95
STANDARD DEVIATION = 3.57
MAXIMUM SALINITY OF ENTIRE SAMPLE = 13.00
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P42: SEASON= SPRING 
*** CONSECUTIVE DAYS DATA ***
LOWER BOUND SALINITY = 3.55
MOST CONSEC DAYS ABOVE LB SAL (1942)= 1 START 5-31-42
1942: AVG zz 1.27 MAX = 3.60 MIN = 0.00 STDEV = 0.91 #OBS = 92
1943: AVG == 0.14 MAX = 0.61 MIN = 0.00 STDEV = 0.85 #OBS zz 92
1944: AVG = 0.23 MAX zz 1.86 MIN = 0.00 STDEV = 0.80 #OBS zz 92
1945: AVG = 0.52 MAX = 1.83 MIN = 0.02 STDEV - 0.69 #OBS = 92
1946: AVG = 0.03 MAX zz 0.28 MIN zz 0.00 STDEV = 0.92 #OBS = 92
1947: AVG zz 0.32 MAX = 1.16 MIN = 0.00 STDEV = 0.75 #OBS = 92
1948: AVG == 0.00 MAX = 0.04 MIN = 0.00 STDEV == 0.94 #OBS = 92
1949: AVG zz 0.02 MAX - = 0.23 MIN = 0.00 STDEV == 0.93 #OBS == 92
1950: AVG = 0.17 MAX = 0.43 MIN = 0.00 STDEV zz 0.83 #OBS = 92
1951: AVG = 0.13 MAX = 0.92 MIN = 0.00 STDEV = 0.86 #OBS zz 92
1952: AVG zz 0.02 MAX == 0.17 MIN = 0.00 STDEV zz 0.93 #OBS = 92
1953: AVG = 0.05 MAX - 0.44 MIN = 0.00 STDEV ZZ 0.91 #OBS = 92
1954: AVG = 0.58 MAX zz 1.71 MIN z: 0.02 STDEV = 0.68 #OBS = 92
1955: AVG = 0.70 MAX = 2.29 MIN = 0.00 STDEV = 0.67 #OBS = 92
1956: AVG = 0.81 MAX 3.19 MIN = 0.00 STDEV ZZ 0.69 #OBS = 92
1957: AVG = 0.36 MAX = 2.06 MIN = 0.00 STDEV = 0.73 #OBS = 92
1958: AVG = 0.01 MAX = 0.27 MIN zz 0.00 STDEV = 0.93 #OBS = 92
1959: AVG == 0.63 MAX = 2.30 MIN = 0.00 STDEV - 0.67 #OBS = 92
1960: AVG = 0.06 MAX = 0.41 MIN zz 0.00 STDEV zz 0.90 #OBS = 92
1961: AVG zz 0.01 MAX zz 0.08 MIN = 0.00 STDEV = 0.94 #OBS = 92
1962: AVG zz 0.06 MAX = 0.56 MIN = 0.00 STDEV = 0.90 #OBS = 92
1963: AVG zz 0.72 MAX = 2.88 MIN = 0.00 STDEV = 0.67 #OBS == 92
1964: AVG = 0.31 MAX zz 2.26 MIN = 0.00 STDEV = 0.76 #OBS = 92
1965: AVG zz 0.42 MAX zz 2.23 MIN = 0.00 STDEV = 0.71 #OBS = 92
1966: AVG = 1.11 MAX = 2.44 MIN = 0.00 STDEV = 0.81 #OBS = 92
1967: AVG _ 0.54 MAX = 1.74 MIN = 0.00 STDEV = 0.68 #OBS = 92
1968: AVG zz 1.34 MAX = 3.27 MIN = 0.00 STDEV = 0.96 #OBS = 92
1969: AVG = 0.95 MAX = 3.52 MIN = 0.00 STDEV zz 0.73 #OBS = 92
1970: AVG = 0.20 MAX = 0.98 MIN zz 0.00 STDEV =  ' 0.81 #OBS zz 92
1971: AVG ZZ 0.15 MAX = 0.89 MIN = 0.00 STDEV = 0.84 #OBS = 92
1972: AVG = 0.03 MAX = 0.11 MIN = 0.00 STDEV = 0.92 #OBS = 92
1973: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.94 #OBS = 92
1974: AVG = 0.10 MAX = 0.53 MIN = 0.00 STDEV = 0.88 #OBS = 92
1975: AVG = 0.06 MAX = 0.52 MIN = 0.00 STDEV = 0.90 #OBS = 92
1976: AVG = 0.30 MAX = 1.39 MIN = 0.00 STDEV = 0.76 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1977)= 2 START 5-30-77 
1977: AVG = 1.32 MAX = 3.72 MIN = 0.00 STDEV = 0.94 #OBS = 92
1978: AVG = 0.03 MAX = 0.20 MIN = 0.00 STDEV = 0.92 #OBS = 92
1979: AVG = 0.06 MAX = 0.41 MIN = 0.00 STDEV = 0.90 #OBS = 92
1980: AVG = 0.07 MAX = 0.55 MIN = 0.00 STDEV = 0.90 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1981)= 80 START 3- 2-81 
1981: AVG = 4.60 MAX = 6.03 MIN = 2.64 STDEV = 4.00 #OBS = 92
1982: AVG = 0.50 MAX = 2.60 MIN = 0.00 STDEV = 0.69 #OBS = 92
1983: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.94 #OBS = 92
1984: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.94 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1985)= 11 START 5-16-85 
1985: AVG = 1.73 MAX = 4.06 MIN = 0.06 STDEV = 1.26#OBS= 92 
1986: AVG = 0.66 MAX = 2.46 MIN = 0.00 STDEV = 0.67 #OBS = 92 
TOTAL # OF DAYS ABOVE LOWER BOUND= 97 
% OF SAMPLE ABOVE L.B. = 2.3
MOST CONSEC DAYS OF SAMPLE PERIOD = 80 START 3- 2-81 
SUMMARY (1942-1986): AVG = 0.47 MAX = 6.03 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P31:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.18 
STANDARD DEVIATION = 0.50 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 3.70
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P31: SEASON= SUMMER 
*** CONSECUTIVE DAYS DATA *** 
LOWER BOUND SALINITY = 1.33
1942: AVG = 0.03 MAX = 0.13 MIN = 0.00 STDEV = 0.17 #OBS = 92
1943: AVG = 0.06 MAX = 0.41 MIN = 0.00 STDEV = 0.15 #OBS ZZ 92
1944: AVG = 0.04 MAX = 0.19 MIN == 0.00 STDEV = 0.16 #OBS ZZ 92
1945: AVG _ 0.00 MAX = 0.01 MIN = 0.00 STDEV zz 0.19 #OBS = 92
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.19 #OBS zz 92
1947: AVG = 0.02 MAX = 0.14 MIN = 0.00 STDEV = 0.18 #OBS = 92
1948: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.19 #OBS = 92
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV ZZ 0.19 #OBS = 92
1950: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.19 #OBS = 92
1951: AVG = 0.01 MAX = 0.08 MIN = 0.00 STDEV = 0.18 #OBS = 92
1952: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.18 #OBS = 92
1953: AVG = 0.09 MAX = 0.52 MIN = 0.00 STDEV 0.13 #OBS zz 92
1954: AVG = 0.29 MAX = 1.19 MIN zz 0.00 STDEV = 0.18 #OBS = 92
1955: AVG = 0.06 MAX = 0.31 MIN == 0.00 STDEV = 0.15 #OBS = 92
1956: AVG = 0.03 MAX = 0.19 MIN = 0.00 STDEV = 0.17 #OBS = 92
1957: AVG = 0.28 MAX = 1.14 MIN = 0.00 STDEV = 0.18 #OBS = 92
1958: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV == 0.19 #OBS zz 92
1959: AVG = 0.01 MAX = 0.08 MIN zz 0.00 STDEV == 0.18 #OBS = 92
1960: AVG = 0.02 MAX = 0.10 MIN = 0.00 STDEV = 0.18 #OBS = 92
1961: AVG = 0.01 MAX = 0.07 MIN zz 0.00 STDEV = 0.19 #OBS = 92
1962: AVG = 0.00 MAX = 0.01 MIN == 0.00 STDEV = 0.19 #OBS = 92
1963: AVG = 0.17 MAX = 0.85 MIN zz 0.00 STDEV ZZ 0.12 #OBS = 92
1964: AVG = 0.16 MAX = 0.60 MIN = 0.00 STDEV = 0.12 #OBS = 92
1965: AVG = 0.06 MAX = 0.40 MIN = 0.00 STDEV = 0.15 #OBS = 92
1966: AVG = 0.35 MAX = 1.33 MIN == 0.00 STDEV = 0.24 #OBS zz 92
1967: AVG = 0.22 MAX = 0.64 MIN = 0.00 STDEV 0.14 #OBS zz 92
1968: AVG = 0.13 MAX = 0.52 MIN = 0.00 STDEV = 0.12 #OBS = 92
1969: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV zz 0.19 #OBS = 92
1970: AVG = 0.15 MAX = 0.52 MIN = 0.00 STDEV zz 0.12 #OBS = 92
1971: AVG = 0.01 MAX = 0.05 MIN = 0.00 STDEV zz 0.19 #OBS == 92
1972: AVG = 0.00 MAX = 0.00 MIN zz 0.00 STDEV = 0.19 #OBS = 92
1973: AVG = 0.02 MAX = 0.11 MIN = 0.00 STDEV ZZ 0.17 #OBS = 92
1974: AVG = 0.01 MAX : 0.05 MIN 0.00 STDEV = 0.18 #OBS = 92
1975: AVG _ 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.19 #OBS zz 92
1976: AVG 0.04 MAX = 0.24 MIN = 0.00 STDEV ZZ 0.16 #OBS = 92
1977: AVG - 0.40 MAX : 1.04 MIN zz 0.01 STDEV = 0.28 #OBS zz 92
1978: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.19 #OBS = 92
1979: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0 .1 9  #OBS = 92 
1980: AVG = 0.15 MAX = 0.58 MIN = 0.00 STDEV = 0.12 #OBS = 92 
1981: AVG = 0.20 MAX = 0.73 MIN = 0.00 STDEV = 0.13#OBS = 92 
1982: AVG = 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.18#OBS = 92 
1983: AVG = 0.07 MAX = 0.45 MIN = 0.00 STDEV = 0.14#O B S= 92 
1984: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.19 #OBS = 92 
1985: AVG = 0.09 MAX = 0.40 MIN = 0.00 STDEV = 0 .1 3  #OBS = 92 
1986: AVG = 0.15 MAX = 0.41 MIN = 0.00 STDEV = 0.12#O B S= 92 
TOTAL # OF DAYS ABOVE LOWER BOUND= 1
% OF SAMPLE ABOVE L.B. = 0.0
MOST CONSEC DAYS OF SAMPLE PERIOD = 0 START 0- 0- 0 
SUMMARY (1942-1986): AVG = 0.07 MAX = 1.33 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P32:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.23
STANDARD DEVIATION = 0.61
MAXIMUM SALINITY OF ENTIRE SAMPLE = 4.26
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P32: SEASON= SUMMER 
*** CONSECUTIVE DAYS DATA ***
LOWER BOUND SALINITY = 1.33
1942: AVG = 0.05 MAX 0.20 MIN = 0.00 STDEV = 0.25 #OBS = 92
1943: AVG = 0.09 MAX = 0.58 MIN = 0.00 STDEV = 0.22 #OBS = 92
1944: AVG = 0.07 MAX = 0.29 MIN 0.00 STDEV = 0.23 #OBS 92
1945: AVG = 0.00 MAX = 0.02 MIN 0.00 STDEV = 0.28 #OBS = 92
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.28 #OBS = 92
1947: AVG = 0.03 MAX = 0.23 MIN = 0.00 STDEV = 0.26 #OBS = 92
1948: AVG = 0.00 MAX _ 0.02 MIN = 0.00 STDEV = 0.28 #OBS = 92
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.28 #OBS = 92
1950: AVG = 0.01 MAX = 0.05 MIN = 0.00 STDEV = 0.28 #OBS = 92
1951: AVG = 0.02 MAX = 0.13 MIN = 0.00 STDEV = 0.27 #OBS = 92
1952: AVG = 0.02 MAX - 0.10 MIN = 0.00 STDEV = 0.27 #OBS = 92
1953: AVG = 0.14 MAX = 0.72 MIN = 0.00 STDEV = 0.19 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1954)= 4 START 8-28-54
1954. AVG _ 0.40 MAX _ 1.53 MIN = 0.00 STDEV 0.24 #OBS 92
1955: AVG = 0.09 MAX = 0.45 MIN = 0.00 STDEV 0.22 #OBS = 92
1956: AVG = 0.05 MAX = 0.28 MIN = 0.00 STDEV = 0.25 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1957)= 4 START 8-28-57
1957: AVG = 0.38 MAX - 1.46 MIN 0.00 STDEV = 0.23 #OBS = 92
1958: AVG = 0.01 MAX = 0.04 MIN - 0.00 STDEV = 0.28 #OBS 92
1959: AVG - 0.02 MAX = 0.13 MIN = 0.00 STDEV = 0.26 #OBS - 92
1960: AVG = 0.03 MAX = 0.16 MIN 0.00 STDEV = 0.26 #OBS = 92
1961: AVG . 0.01 MAX = 0.12 MIN = 0.00 STDEV = 0.27 #OBS = 92
1962: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.28 #OBS = 92
1963: AVG = 0.23 MAX = 1.12 MIN - 0.00 STDEV = 0.17 #OBS = 92
1964: AVG = 0.24 MAX = 0.83 MIN = 0.00 STDEV = 0.17 #OBS = 92
1965: AVG = 0.10 MAX = 0.57 MIN = 0.00 STDEV 0.21 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1966)= 9 START 8-23-66
1966: AVG = 0.48 MAX = 1.68 MIN = 0.00 STDEV = 0.31 #OBS = 92
1967: AVG = 0.32 MAX = 0.87 MIN = 0.00 STDEV = 0.20 #OBS = 92
1968: AVG = 0.18 MAX = 0.73 MIN = 0.00 STDEV = 0.18 #OBS = 92
1969: AVG = 0.01 MAX = 0.05 MIN = 0.00 STDEV = 0.28 #OBS = 92
1970. AVG - 0.22 MAX = 0.73 MIN = 0.00 STDEV = 0.17 #OBS = 92
1971: AVG - 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.27 #OBS _ 92
1972: AVG 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.28 #OBS 92
1973: AVG = 0.04 MAX = 0.18 MIN = 0.00 STDEV = 0.25 #OBS 92
1974: AVG = 0.02 MAX = 0.09 MIN = 0.00 STDEV = 0.27 #OBS - 92
1975: AVG = 0.00 MAX _ 0.00 MIN = 0.00 STDEV = 0.28 #OBS = 92
1976. AVG = 0.07 MAX = 0.36 MIN = 0.00 STDEV = 0.23 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1977)= 1 START 8-31- 77
1977: AVG = 0.55 MAX 1.36 MIN = 0.02 STDEV = 0.37 #OBS = 92
1978: AVG — 0.00 MAX — 0.01 MIN = 0.00 STDEV = 0.28 #OBS 92
1979: AVG = 0.00 MAX = 0.03 MIN 0.00 STDEV = 0.28 #OBS _ 92
1980: AVG = 0.22 MAX = 0.80 MIN = 0.00 STDEV - 0.17 #OBS = 92
1981: AVG _ 0.30 MAX = 0.99 MIN = 0.01 STDEV 0.19 #OBS = 92
1982: AVG = 0.02 MAX = 0.15 MIN = 0.00 STDEV _ 0.27 #OBS = 92
1983: AVG = 0.11 MAX = 0.63 MIN = 0.00 STDEV = 0.21 #OBS = 92
1984: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.28 #OBS = 92
1985: AVG = 0.14 MAX = 0.58 MIN = 0.00 STDEV = 0.19 #OBS = 92 
1986: AVG = 0.22 MAX -  0.58 MIN = 0.00 STDEV = 0.17 #OBS = 92 
TOTAL # OF DAYS ABOVE LOWER BOUND= 22 
% OF SAMPLE ABOVE L.B. = 0.5
MOST CONSEC DAYS OF SAMPLE PERIOD = 9 START 8-23-66 
SUMMARY (1942-1986): AVG = 0.11 MAX = 1.68 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P33:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.30 
STANDARD DEVIATION = 0.76 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 4.93
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P33: SEASON= SUMMER 
*** CONSECUTIVE DAYS DATA *** 
LOWER BOUND SALINITY = 1.33
1942: AVG . 0.09 MAX = 0.33 MIN = 0.00 STDEV = 0.36 #OBS = 92
1943: AVG 0.15 MAX = 0.84 MIN = 0.00 STDEV = 0.32 #OBS = 92
1944: AVG 0.12 MAX = 0.44 MIN = 0.00 STDEV = 0.34 #OBS = 92
1945: AVG - 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.42 #OBS = 92
1946: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.42 #OBS = 92
1947: AVG = 0.05 MAX = 0.36 MIN = 0.00 STDEV = 0.38 #OBS = 92
1948: AVG = 0.01 MAX = 0.05 MIN = 0.00 STDEV = 0.42 #OBS = 92
1949: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.42 #OBS = 92
1950: AVG = 0.02 MAX = 0.10 MIN = 0.00 STDEV = 0.41 #OBS = 92
1951: AVG = 0.03 MAX = 0.22 MIN = 0.00 STDEV = 0.40 #OBS = 92
1952: AVG _ 0.03 MAX = 0.18 MIN = 0.00 STDEV = 0.40 #OBS = 92
1953: AVG = 0.21 MAX = 1.02 MIN = 0.00 STDEV = 0.28 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1954)= 13 START 8-19 -54
1954: AVG = 0.55 MAX = 1.97 MIN = 0.00 STDEV = 0.33 #OBS = 92 
1955: AVG = 0 .1 4  MAX = 0.67 MIN = 0.00 STDEV = 0.32 #OBS = 92 
1956: AVG = 0.09 MAX = 0.43 MIN = 0.00 STDEV = 0.36 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1957)= 14 START 8-18-57
1957: AVG = 0.53 MAX = 1.90 MIN = 0.00 STDEV = 0.31 #OBS = 92
1958: AVG = 0.01 MAX = 0.07 MIN = 0.00 STDEV = 0.41 #OBS = 92
1959: AVG = 0.05 MAX = 0.21 MIN = 0.00 STDEV = 0.39 #OBS = 92
1960: AVG = 0.05 MAX = 0.26 MIN = 0.00 STDEV = 0.39 #OBS = 92
1961: AVG = 0.03 MAX = 0.20 MIN = 0.00 STDEV = 0.40 #OBS = 92
1962: AVG = 0.00 MAX = 0.04 MIN = 0.00 STDEV = 0.42 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1963)= 3 START 8-29-63
1963: AVG = 0.34 MAX = 1.49 MIN = 0.00 STDEV = 0.25 #OBS = 92
1964: AVG = 0.37 MAX = 1.16 MIN = 0.01 STDEV = 0.25 #OBS = 92
1965: AVG = 0.16 MAX = 0.83 MIN = 0.00 STDEV = 0.31 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1966)= 18 START 8-14-66
1966: AVG = 0.66 MAX = 2.14 MIN = 0.00 STDEV = 0.40 #OBS = 92
1967: AVG = 0.46 MAX = 1.20 MIN = 0.00 STDEV = 0.28 #OBS = 92
1968: AVG = 0.28 MAX'= 1.03 MIN = 0.00 STDEV = 0.26 #OBS = 92
1969: AVG = 0.02 MAX = 0.09 MIN = 0.00 STDEV = 0.41 #OBS = 92
1970: AVG = 0.34 MAX = 1.03 MIN = 0.00 STDEV = 0.25 #OBS = 92
1971: AVG = 0.02 MAX = 0.15 MIN = 0.00 STDEV = 0.41 #OBS = 92
1972: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.42 #OBS = 92
1973: AVG = 0.07 MAX = 0.29 MIN = 0.00 STDEV = 0.37 #OBS = 92
1974: AVG = 0.03 MAX = 0.16 MIN = 0.00 STDEV = 0.40 #OBS = 92
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.42 #OBS = 92
1976: AVG = 0.12 MAX = 0.55 MIN = 0.00 STDEV = 0.34 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1977)= 18 START 8-14-77
1977: AVG = 0.76 MAX = 1.78 MIN = 0.04 STDEV = 0.49 #OBS = 92
1978: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.42 #OBS = 92
1979: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.42 #OBS = 92
1980: AVG = 0.33 MAX = 1.12 MIN = 0.00 STDEV = 0.25 #OBS = 92
1981: AVG = 0.44 MAX = 1.35 MIN = 0.02 STDEV = 0.27 #OBS = 92
1982: AVG = 0.04 MAX = 0.24 MIN = 0.00 STDEV = 0.39 #OBS = 92
1983: AVG = 0.17 MAX = 0.90 MIN = 0.00 STDEV = 0.31 #OBS = 92
1984: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.42 #OBS = 92
1985: AVG = 0.22 MAX = 0.83 MIN = 0.00 STDEV = 0.28 #OBS - 92
1986: AVG i 0.34 MAX = 0.83 MIN = 0.00 STDEV = 0.25 #OBS = 92
TOTAL # OF DAYS ABOVE LOWER BOUND= 72 
% OF SAMPLE ABOVE L.B. = 1.7
MOST CONSEC DAYS OF SAMPLE PERIOD = 18 START 8-14-77
SUMMARY (1942-1986): AVG = 0.16 MAX = 2.14 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P40:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 1.72
STANDARD DEVIATION = 2.62
MAXIMUM SALINITY OF ENTIRE SAMPLE = 10.79
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P40: SEASON= SUMMER 
*** CONSECUTIVE DAYS DATA *** 
LOWER BOUND SALINITY = 7.59
1942: AVG = 1.81 MAX = 3.99 MIN = 0 00 STDEV = 2 15 #OBS = 92
1943: AVG = 2.16 MAX = 5.66 MIN = 0.10 STDEV = 1.92 #OBS = 92
1944: AVG = 2.20 MAX = 4.27 MIN = 0.13 STDEV = 1.89 #OBS 92
1945: AVG = 0.39 MAX = 1.77 MIN = 0.00 STDEV = 3.33 #OBS = 92
1946: AVG = 0.13 MAX = 0.70 MIN = 0.00 STDEV = 3.56 #OBS = 92
1947: AVG = 1.50 MAX = 4.14 MIN = 0.20 STDEV = 2.39 #OBS = 92
1948: AVG = 0.44 MAX = 1.99 MIN = 0.00 STDEV = 3.28 #OBS = 92
1949: AVG = 0.12 MAX ~ 0.47 MIN = 0.00 STDEV : 3.57 #OBS = 92
1950: AVG = 0.92 MAX = 2.86 MIN = 0.00 STDEV = 2.87 #OBS = 92
1951: AVG = 1.11 MAX = 3.56 MIN = 0.00 STDEV = 2.70 #OBS = 92
1952: AVG = 1.17 MAX = 3.27 MIN = 0.00 STDEV = 2.65 #OBS = 92
1953: AVG = 2.25 MAX = 5.96 MIN = 0.06 STDEV = 1.87 #OBS = 92
1954: AVG = 3.66 MAX = 7.38 MIN 0.13 STDEV = 1.53 #OBS = 92
1955: AVG 1.99 MAX = 5.11 MIN 0.00 STDEV = 2.03 #OBS = 92
1956: AVG = 1.72 MAX = 4.07 MIN _ 0.01 STDEV = 2.22 #OBS = 92
1957: AVG = 3.50 MAX = 7.26 MIN = 0.35 STDEV = 1.50 #OBS = 92
1958: AVG = 0.89 MAX = 2.52 MIN = 0.00 STDEV = 2.89 #OBS = 92
1959: AVG = 1.41 MAX = 3.37 MIN = 0.06 STDEV = 2.46 #OBS = 92
1960: AVG = 1.37 MAX = 3.60 MIN = 0.02 STDEV = 2.49 #OBS = 92
1961: AVG = 0.87 MAX = 3.48 MIN = 0.00 STDEV = 2.91 #OBS = 92
1962: AVG = 0.53 MAX = 2.06 MIN = 0.00 STDEV = 3.20 #OBS = 92
1963: AVG = 2.64 MAX = 6.62 MIN = 0.00 STDEV = 1.66 #OBS = 92
1964: AVG = 3.63 MAX = 6.27 MIN - 0.81 STDEV _ 1.52 #OBS = 92
1965. AVG = 2.51 MAX = 5.63 MIN - 0.69 STDEV = 1.72 #OBS _ 92
1966: AVG = 3.95 MAX = 7.59 MIN = 0.24 STDEV = 1.61 #OBS 92
1967: AVG = 3.62 MAX = 6.22 MIN = 0.34 STDEV . 1.52 #OBS . 92
1968: AVG = 2.71 MAX = 5.96 MIN = 0.20 STDEV = 1.63 #OBS = 92
1969: AVG = 0.80 MAX = 2.32 MIN = 0.00 STDEV = 2.96 #OBS = 92
1970: AVG = 3.29 MAX = 5.96 MIN = 0.22 STDEV = 1.50 #OBS = 92
1971: AVG = 0.86 MAX = 3.19 MIN = 0.00 STDEV = 2.91 #OBS . 92
1972: AVG = 0.02 MAX = 0.24 MIN = 0.00 STDEV = 3.66 #OBS = 92
1973: AVG = 1.61 MAX = 3.93 MIN = 0.00 STDEV = 2.31 #OBS = 92
1974: AVG = 1.29 MAX = 3.09 MIN = 0.00 STDEV = 2.56 #OBS . 92
1975: AVG = 0.09 MAX = 0.74 MIN = 0.00 STDEV = 3.59 #OBS 92
1976: AVG = 1.95 MAX = 4.98 MIN - 0.12 STDEV 2.05 #OBS = 92
1977: AVG = 4.71 MAX = 7.21 MIN = 1.72 STDEV = 2.02 #OBS = 92
1978: AVG = 0.34 MAX = 1.41 MIN = 0.00 STDEV = 3.37 #OBS = 92
1979: AVG = 0.66 MAX = 2.05 MIN = 0.00 STDEV = 3.08 #OBS = 92
1980: AVG = 2.90 MAX 6.12 MIN = 0.00 STDEV = 1.56 #OBS - 92
1981: AVG = 3.87 MAX = 6.60 MIN = 1.22 STDEV = 1.58 #OBS = 92
1982: AVG = 1.22 MAX = 3.52 MIN = 0.00 STDEV = 2.61 #OBS = 92
1983: AVG = 1.83 MAX = 5.66 MIN = 0.00 STDEV = 2.14 #OBS = 92
1984: AVG = 0.18 MAX = 0.81 MIN = 0.00 STDEV = 3.51 #OBS = 92
1985: AVG = 2.56 MAX = 5.51 MIN = 0.00 STDEV 1.70 #OBS = 92
1986: AVG = 3.36 MAX = 5.47 MIN 0.30 STDEV 1.50 #OBS = 92
TOTAL # OF DAYS ABOVE LOWER BOUND= 1
% OF SAMPLE ABOVE L.B. = 0.0
MOST CONSEC DAYS OF SAMPLE PERIOD = 0 START 0- 0- 0 
SUMMARY (1942-1986): AVG = 1.79 MAX = 7.59 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 -10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P41:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 2.22
STANDARD DEVIATION = 3.06
MAXIMUM SALINITY OF ENTIRE SAMPLE = 11.85
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P41: SEASON= SUMMER 
*** CONSECUTIVE DAYS DATA *** 
LOWER BOUND SALINITY = 7.59
1942: AVG = 2.55 MAX = 5.20 MIN = 0.00 STDEV = 2.52 #OBS = 92
1943: AVG = 3.03 MAX = 6.94 MIN = 0.27 STDEV = 2.19 #OBS = 92
1944: AVG = 3.14 MAX = 5.50 MIN = 0.41 STDEV = 2.12 #OBS = 92
1945: AVG = 0.68 MAX = 2.69 MIN = 0.00 STDEV = 4.09 #OBS = 92
1946: AVG = 0.28 MAX = 1.34 MIN = 0.00 STDEV = 4.45 #OBS = 92
1947: AVG = 2.27 MAX = 5.38 MIN i 0.45 STDEV = 2.73 #OBS = 92
1948: AVG = 0.75 MAX = 2.99 MIN 0.00 STDEV = 4.03 #OBS = 92
1949: AVG = 0.27 MAX = 0.92 MIN - 0.00 STDEV = 4.47 #OBS = 92
1950: AVG = 1.48 MAX = 4.04 MIN = 0.00 STDEV = 3.38 #OBS = 92
1951: AVG = 1.70 MAX = 4.79 MIN = 0.00 STDEV = 3.19 #OBS = 92
1952: AVG = 1.83 MAX = 4.44 MIN = 0.01 STDEV = 3.08 #OBS = 92
1953: AVG = 3.03 MAX = 7.22 MIN = 0.16 STDEV = 2.19 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1954)= 13 START 8-19-54
1954: AVG = 4.66 MAX = 8.56 MIN = 0.34 STDEV = 1.74 #OBS = 92
1955: AVG = 2.72 MAX 6.35 MIN = 0.00 STDEV = 2.39 #OBS = 92
1956: AVG = 2.50 MAX = 5.20 MIN = 0.07 STDEV = 2.56 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1957)= 13 START 8-19-57
1957: AVG = 4.47 MAX = 8.45 MIN = 0.70 STDEV = 1.72 #OBS = 92
1958: AVG = 1.44 MAX = 3.65 MIN = 0.00 STDEV = 3.41 #OBS = 92
1959: AVG = 2.13 MAX = 4.63 MIN = 0.16 STDEV = 2.84 #OBS = 92
1960: AVG = 2.06 MAX = 4.75 MIN = 0.06 STDEV = 2.89 #OBS = 92
1961: AVG = 1.35 MAX = 4.70 MIN = 0.02 STDEV = 3.49 #OBS = 92
1962: AVG = 0.96 MAX _ 3.17 MIN = 0.00 STDEV = 3.84 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1963)= 2 START 8-30-63
1963: AVG = 3.43 MAX = 7.82 MIN = 0.00 STDEV = 1.97 #OBS = 92
1964: AVG ,= 4.71 MAX = 7.54 MIN = 1.41 STDEV = 1.75 #OBS = 92
1965: AVG = 3.48 MAX = 6.92 MIN = 1.23 STDEV = 1.94 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1966)= 17 START 8-15-66
1966: AVG = 4.96 MAX = 8.75 MIN = 0.53 STDEV = 1.81 #OBS = 92
1967: AVG = 4.64 MAX = 7.46 MIN = 0.71 STDEV = 1.73 #OBS = 92
1968: AVG = 3.61 MAX = 7.21 MIN = 0.44 STDEV = 1.89 #OBS = 92
1969: AVG = 1.27 MAX = 3.39 MIN = 0.00 STDEV = 3.57 #OBS = 92
1970: AVG = 4.30 MAX = 7.22 MIN . . 0.49 STDEV = 1.72 #OBS = 92
1971: AVG = 1.34 MAX = 4.39 MIN = 0.00 STDEV = 3.50 #OBS = 92
1972: AVG = 0.06 MAX = 0.57 MIN = 0.00 STDEV = 4.66 #OBS = 92
1973: AVG = 2.33 MAX = 5.14 MIN = 0.00 STDEV = 2.68 #OBS = 92
1974: AVG = 1.98 MAX = 4.22 MIN = 0.00 STDEV = 2.96 #OBS = 92
1975: AVG = 0.21 MAX = 1.38 MIN = 0.00 STDEV = 4.51 #OBS = 92
1976: AVG = 2.76 MAX = 6.28 MIN = 0.28 STDEV = 2.37 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1977)= 17 START 8-15-77 
1977: AVG = 5.83 MAX = 8.43 MIN = 2.58 STDEV = 2.24 #OBS = 92
1978: AVG = 0.66 MAX = 2.31 MIN = 0.00 STDEV = 4.11 #OBS = 92
1979: AVG = 1.11 MAX = 3.03 MIN = 0.00 STDEV = 3.70 #OBS = 92
1980: AVG = 3.78 MAX = 7.37 MIN = 0.00 STDEV = 1.82#OB S= 92
MOST CONSEC DAYS ABOVE LB SAL (1981)= 3 START 8-29-81 
1981: AVG = 4.97 MAX = 7.86 MIN = 1.96 STDEV = 1.81#OB S= 92
1982: AVG = 1.86 MAX = 4.66 MIN = 0.00 STDEV = 3.06 #OBS = 92
1983: AVG = 2.48 MAX = 6.91 MIN = 0.00 STDEV = 2.57 #OBS = 92
1984: AVG = 0.36 MAX = '1.39 MIN = 0.00 STDEV = 4.38 #OBS = 92
1985: AVG = 3.41 MAX = 6.76 MIN = 0.00 STDEV = 1.98#OB S= 92
1986: AVG = 4.39 MAX = 6.72 MIN = 0.65 STDEV = 1.72#OB S= 92
TOTAL # OF DAYS ABOVE LOWER BOUND= 71 
% OF SAMPLE ABOVE L.B. = 1.7
MOST CONSEC DAYS OF SAMPLE PERIOD = 17 START 8-15-77 
SUMMARY (1942-1986): AVG = 2.47 MAX = 8.75 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P42:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 2.95
STANDARD DEVIATION = 3.57
MAXIMUM SALINITY OF ENTIRE SAMPLE = 13.00
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P42: SEASON= SUMMER 
*** CONSECUTIVE DAYS DATA *** 
LOWER BOUND SALINITY = 7.59
1942: AVG = 3.62 MAX = 6.73 MIN = 0.00 STDEV = 2.85 #OBS = 92 
MOST CONSEC DAYS ABOVE LB SAL (1943)= 8 START 8-24-43
1943: AVG = 4 27 MAX = 8.47 MIN = 0.69 STDEV = 2.41 #OBS 92
1944: AVG 4.50 MAX = 6.95 MIN = 0.97 STDEV = 2.27 #OBS - 92
1945: AVG = 1.19 MAX = 3.99 MIN = 0.00 STDEV = 4.93 #OBS = 92
1946: AVG = 0.64 MAX = 2.49 MIN = 0.00 STDEV = 5.45 #OBS = 92
1947: AVG = 3.42 MAX = 6.93 MIN - 1.01 STDEV = 3.00 #OBS 92
.1948: AVG = 1.27 MAX = 4.41 MIN = 0.00 STDEV = 4.86 #OBS = 92
1949: AVG = 0.61 MAX = 1.76 MIN = 0.00 STDEV = 5.48 #OBS = 92
1950: AVG = 2.40 MAX = 5.60 MIN = 0.00 STDEV = 3.85 #OBS = 92
1951: AVG .- 2.61 MAX = 6.35 MIN = 0.00 STDEV = 3.67 #OBS . 92
1952: AVG 2.87 MAX 5.97 MIN = 0.07 STDEV = 3.45 #OBS 92
MOST CONSEC DAYS ABOVE LB SAL (1953)= 14 START 8-18-53 
1953: AVG = 4.13 MAX = 8.71 MIN = 0.47 STDEV = 2.50 #OBS = 92 
MOST CONSEC DAYS ABOVE LB SAL (1954)= 28 START 8- 4-54 
1954: AVG = 5.94 MAX = 9.92 MIN = 0.85 STDEV = 1.91 #OBS = 92 
MOST CONSEC DAYS ABOVE LB SAL (1955)= 4 START 8-10-55 
1955: AVG = 3.82 MAX = 7.85 MIN = 0.00 STDEV = 2.71 #OBS = 92
1956: AVG = 3.66 MAX = 6.61 MIN = 0.23 STDEV = 2.82 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1957)= 30 START 8- 2-57 
1957: AVG = 5.74 MAX = 9.79 MIN = 1.40 STDEV = 1.90#OBS= 92 
1958: AVG = 2.37 MAX = 5.26 MIN = 0.00 STDEV = 3.87 #OBS = 92
1959: AVG = 3.24 MAX = 6.24 MIN = 0.42 STDEV = 3.14#O B S= 92
1960: AVG = 3.11 MAX = 6.26 MIN = 0.20 STDEV = 3.25 #OBS = 92
1961: AVG = 2.13 MAX = 6.33 MIN = 0.09 STDEV = 4.08 #OBS = 92
1962: AVG = 1.74 MAX = 4.74 MIN = 0.00 STDEV = 4.43 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1963)= 18 START 8-14-63 
1963: AVG = 4.48 MAX = 9.21 MIN = 0.00 STDEV = 2.28 #OBS = 92 
MOST CONSEC DAYS ABOVE LB SAL (1964)= 24 START 8- 8-64 
1964: AVG = 6.09 MAX = 9.03 MIN = 2.39 STDEV = 1.94#OBS= 92 
MOST CONSEC DAYS ABOVE LB SAL (1965)= 9 START 8-23-65 
1965: AVG = 4.82 MAX = 8.46 MIN = 2.17 STDEV = 2.12#O B S= 92 
MOST CONSEC DAYS ABOVE LB SAL (1966)= 34 START 7-29-66 
1966: AVG = 6.26 MAX = 10.08 MIN = 1.17 STDEV = 1.97#OB S= 92 
MOST CONSEC DAYS ABOVE LB SAL (1967)= 29 START 8- 3-67 
1967: AVG = 5.95 MAX = 8.92 MIN = 1.46 STDEV = 1.92#OBS= 92 
MOST CONSEC DAYS ABOVE LB SAL (1968)= 17 START 8-15-68 
1968: AVG = 4.84 MAX = 8.70 MIN = 0.95 STDEV = 2.11#O B S= 92
1969: AVG = 2.02 MAX = 4.91 MIN = 0.00 STDEV = 4.18 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1970)= 16 START 8-16-70 
1970: AVG = 5.61 MAX = 8.71 MIN = 1.09 STDEV = 1.91 #OBS = 92
1971: AVG = 2.11 MAX = 5.94 MIN = 0.00 STDEV = 4.10#O B S= 92
1972: AVG = 0.17 MAX = 1.32 MIN = 0.00 STDEV = 5.89 #OBS = 92
1973: AVG = 3.38 MAX = 6.66 MIN = 0.00 STDEV = 3.04 #OBS = 92
1974: AVG = 3.04 MAX = 5.73 MIN = 0.01 STDEV = 3.31 #OBS = 92
1975: AVG = 0.52 MAX = 2.51 MIN = 0.00 STDEV = 5.56 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1976)= 3 START 8-29-76 
1976: AVG = 3.94 MAX = 7.85 MIN = 0.72 STDEV = 2.63 #OBS = 92 
MOST CONSEC DAYS ABOVE LB SAL (1977)= 42 START 7-21-77 
1977: AVG = 7.20 MAX = 9.83 MIN = 3.81 STDEV = 2.40 #OBS = 92
1978: AVG = 1.28 MAX = 3.74 MIN = 0.01 STDEV = 4.85 #OBS = 92
1979: AVG = 1.85 MAX = 4.43 MIN = 0.00 STDEV = 4.34 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1980)= 19 START 8-13-80 
1980: AVG = 4.94 MAX = 8.84 MIN = 0.01 STDEV = 2.07 #OBS = 92 
MOST CONSEC DAYS ABOVE LB SAL (1981)= 26 START 8- 6-81 
1981: AVG = 6.37 MAX = 9.31 MIN = 3.09 STDEV = 2.00 #OBS = 92
1982: AVG = 2.82 MAX = 6.12 MIN = 0.00 STDEV = 3.49 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1983)= 9 START 8-23-83 
1983: AVG = 3.40 MAX = 8.39 MIN = 0.00 STDEV = 3.02 #OBS = 92
1984: AVG = 0.74 MAX = 2.38 MIN = 0.00 STDEV = 5.36 #OBS = 92
MOST CONSEC DAYS ABOVE LB SAL (1985)= 10 START 8-11-85 
1985: AVG = 4.64 MAX = 8.25 MIN = 0.00 STDEV = 2.20 #OBS = 92 
MOST CONSEC DAYS ABOVE LB SAL (1986)= 10 START 8-14-86 
1986: AVG = 5.74 MAX = 8.23 MIN = 1.37 STDEV = 1.90#OBS= 92 
TOTAL # OF DAYS ABOVE LOWER BOUND= 369 
% OF SAMPLE ABOVE L.B. = 8.9
MOST CONSEC DAYS OF SAMPLE PERIOD = 42 START 7-21 -77 
SUMMARY (1942-1986): AVG = 3.46 MAX = 10.08 MIN = 0.00 # OBS = 4140
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P31:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.18 
STANDARD DEVIATION = 0.50 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 3.70
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P31: SEASON= AUTUMN 
*** CONSECUTIVE DAYS DATA *** 
LOWER BOUND SALINITY = 3.00
1942: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.61 #OBS 91
1943: AVG = 1.34 MAX = 2.59 MIN 0.32 STDEV = 0.85 #OBS - 91
1944: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.61 #OBS = 91
1945: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.61 #OBS = 91
1946: AVG = 0.01 MAX = 0.03 MIN = 0.00 STDEV = 0.61 #OBS = 91
1947: AVG = 0.33 MAX = 0.66 MIN 0.00 STDEV = 0.36 #OBS = 91
1948: AVG = 0.00 MAX = 0.01 MIN 0.00 STDEV = 0.61 #OBS = 91
1949: AVG = 0.00 MAX = 0.01 MIN - 0.00 STDEV = 0.61 #OBS = 91
1950: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.61 #OBS = 91
1951: AVG = 0.22 MAX = 0.63 MIN = 0.00 STDEV = 0.43 #OBS = 91
1952: AVG = 0.07 MAX = 0.18 MIN 0.00 STDEV = 0.56 #OBS = 91
1953: AVG = 1.97 MAX = 2.93 MIN 0.54 STDEV = 1.46 #OBS = 91
MOST CONSEC DAYS ABOVE LB :SAL (1954) - 44 START10-18-54
1954: AVG = 2.75 MAX = 3.70 MIN 1.23 STDEV = 2.23 #OBS = 91
1955: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.61 #OBS = 91
1956: AVG = 0.16 MAX = 0.51 MIN = 0.00 STDEV = 0.47 #OBS :: 91
1957: AVG = 0.50 MAX = 1.40 MIN = 0.00 STDEV = 0.29 #OBS = 91
1958: AVG = 0.01 MAX = 0.05 MIN = 0.00 STDEV = 0.60 #OBS = 91
1959: AVG = 0.24 MAX - 0.55 MIN = 0.00 STDEV = 0.42 #OBS = 91
1960. AVG = 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.60 #OBS = 91
1961. AVG = 0.06 MAX = 0.34 MIN = 0.00 STDEV = 0.56 #OBS = 91
1962: AVG = 0.08 MAX = 0.24 MIN = 0.00 STDEV = 0.54 #OBS = 91
1963: AVG = 2.00 MAX = 2.92 MIN = 0.88 STDEV = 1.48 #OBS 91
1964: AVG = 1.49 MAX = 1.99 MIN = 0.55 STDEV = 0.99 #OBS - 91
1965: AVG = 1.23 MAX = 1.76 MIN 0.42 STDEV = 0.74 #OBS = 91
1966: AVG = 0.65 MAX _ 2.07 MIN = 0.00 STDEV = 0.31 #OBS = 91
1967: AVG = 1.15 MAX 1.58 MIN = 0.54 STDEV = 0.68 #OBS _ 91
MOST CONSEC DAYS ABOVE LB SAL (1968)= 6 START11-9-68
1968: AVG = 1.80 MAX = 3.09 MIN = 0.54 STDEV = 1.29 #OBS = 91
1969: AVG = 0.02 MAX = 0.05 MIN = 0.00 STDEV = 0.60 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1970)= 6 START11-4-70
1970: AVG = 1.50 MAX = 3.13 MIN = 0.00 STDEV = 1.00 #OBS = 91
1971: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.61 #OBS = 91
1972: AVG = 0.00 MAX = 0.03 MIN = 0.00 STDEV = 0.61 #OBS = 91
1973: AVG = 0.09 MAX = 0.27 MIN = 0.02 STDEV = 0.54 #OBS = 91
1974: AVG = 0.03 MAX = 0.11 MIN = 0.00 STDEV = 0.58 #OBS = 91
1975: AVG = 0.00 MAX : 0.00 MIN = 0.00 STDEV = 0.61 #OBS = 91
1976: AVG = 0.16 MAX = 0.59 MIN = 0.00 STDEV = 0.48 #OBS 91
1977: AVG = 1.18 MAX _ 2.05 MIN = 0.00 STDEV = 0.71 #OBS 91
1978: AVG = 0.28 MAX = 0.67 MIN = 0.00 STDEV = 0.39 #OBS - 91
1979: AVG = 0.00 MAX = 0.00 MIN - 0.00 STDEV = 0.61 #OBS . 91
1980: AVG = 1.42 MAX = 1.89 MIN = 0.60 STDEV = 0.92 #OBS = 91
1981: AVG = 1.69 MAX = 2.25 MIN = 0.76 STDEV = 1.18 #OBS = 91
1982: AVG = 0.35 MAX = 0.69 MIN = 0.01 STDEV = 0.34 #OBS = 91
1983: AVG = 1.04 MAX - 1.75 MIN 0.00 STDEV = 0.58 #OBS = 91
1984: AVG = 0.02 MAX = 0.09 MIN - 0.00 STDEV = 0.59 #OBS = 91
1985: AVG = 0.01 MAX = 0.09 MIN = 0.00 STDEV = 0.60 #OBS = 91
1986: AVG = 0.54 MAX = 1.00 MIN = 0.10 STDEV = 0.29 #OBS = 91
TOTAL # OF DAYS ABOVE LOWER BOUND= 59 
% OF SAMPLE ABOVE L.B. = 1.4
MOST CONSEC DAYS OF SAMPLE PERIOD = 44 START10-18-54 
SUMMARY (1942-1986): AVG = 0.54 MAX = 3.70 MIN = 0.00 # OBS = 4095
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P32:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.23 
STANDARD DEVIATION = 0.61 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 4.26
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
* TRANSECT P32: SEASON= AUTUMN 
*** CONSECUTIVE DAYS DATA ***
LOWER BOUND SALINITY = 3.00
1942: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.84 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1943)= 8 START11- 2-43 
1943: AVG = 1.68 MAX = 3.10 MIN = 0.49 STDEV = 1.00#OBS= 91 
1944: AVG = 0.01 MAX = 0.10 MIN = 0.00 STDEV = 0.83 #OBS = 91
1945: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.84 #OBS = 91
1946: AVG = 0.02 MAX = 0.06 MIN = 0.00 STDEV = 0.83 #OBS = 91
1947: AVG = 0.47 MAX = 0.91 MIN = 0.00 STDEV = 0.47 #OBS = 91
1948: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.84 #OBS = 91
1949: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 0.84 #OBS = 91
1950: AVG = 0.01 MAX = 0.10 MIN = 0.00 STDEV = 0.83 #OBS = 91
1951: AVG = 0.33 MAX = 0.87 MIN = 0.00 STDEV = 0.56 #OBS = 91
1952: AVG = 0.11 MAX = 0.28 MIN = 0.00 STDEV = 0.75 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1953)= 35 START10-27-53 
1953: AVG = 2.41 MAX = 3.46 MIN = 0.75 STDEV = 1.69#OBS= 91 
MOST CONSEC DAYS ABOVE LB SAL (1954)= 55 START10- 7-54
1954: AVG = 3.24 MAX = 4.26 MIN = 1.57 STDEV = 2.52 #OBS = 91
1955: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 0.84 #OBS = 91
1956: AVG = 0.24 MAX = 0.72 MIN = 0.00 STDEV = 0.63 #OBS = 91
1957: AVG = 0.64 MAX = 1.77 MIN = 0.00 STDEV = 0.39 #OBS = 91
1958: AVG = 0.03 MAX = 0.09 MIN = 0.00 STDEV = 0.82 #OBS = 91
1959: AVG _ 0.36 MAX = 0.77 MIN = 0.01 STDEV = 0.54 #OBS = 91
1960: AVG = 0.02 MAX = 0.15 MIN = 0.00 STDEV = 0.82 #OBS = 91
1961: AVG = 0.09 MAX 0.50 MIN = 0.00 STDEV = 0.76 #OBS = 91
1962: AVG = 0.13 MAX = 0.37 MIN = 0.00 STDEV = 0.72 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1963)= 16 START10-26-63
1963: AVG = 2.43 MAX = 3.45 MIN = 1.16 STDEV = 1.72 #OBS = 91
1964: AVG = 1.88 MAX = 2.44 MIN = 0.79 STDEV = 1.19 #OBS = 91
1965: AVG = 1.58 MAX = 2.21 MIN 0.60 STDEV = 0.91 #OBS = 91
1966: AVG = 0.81 MAX = 2.51 MIN = 0.00 STDEV = 0.38 #OBS = 91
1967: AVG = 1.50 MAX = 2.00 MIN = 0.74 STDEV = 0.83 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1968)= 19 START10-28-68
1968: AVG = 2.21 MAX = 3.63 MIN = 0.75 STDEV = 1.50 #OBS = 91
1969: AVG = 0.03 MAX = 0.09 MIN = 0.00 STDEV = 0.81 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1970)= 20 START 10-23-70
1970: AVG = 1.84 MAX = 3.67 MIN = 0.00 STDEV = 1.15 #OBS = 91
1971: AVG 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.84 #OBS _ 91
1972: AVG = 0.01 MAX = 0.06 MIN = 0.00 STDEV = 0.83 #OBS = 91
1973: AVG = 0.14 MAX . 0.40 MIN = 0.04 STDEV = 0.71 #OBS = 91
1974: AVG = 0.06 MAX = 0.17 MIN = 0.00 STDEV = 0.79 #OBS = 91
1975: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.84 #OBS = 91
1976: AVG = 0.23 MAX = 0.82 MIN = 0.00 STDEV = 0.64 #OBS = 91
1977: AVG = 1.49 MAX = 2.52 MIN = 0.00 STDEV = 0.83 #OBS = 91
1978: AVG = 0.40 MAX = 0.93 MIN = 0.00 STDEV - 0.51 #OBS _ 91
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 0.84 #OBS = 91
1980: AVG = 1.80 MAX _ 2.34 MIN _ 0.83 STDEV = 1.11 #OBS 91
1981: AVG = 2.11 MAX = 2.74 MIN = 1.02 STDEV = 1.41 #OBS = 91
1982: AVG = 0.51 MAX = 0.95 MIN = 0.03 STDEV = 0.45 #OBS = 91
1983: AVG = 1.34 MAX = 2.17 MIN = 0.00 STDEV = 0.70 #OBS = 91
1984: AVG = 0.04 MAX = 0.15 MIN = 0.00 STDEV = 0.80 #OBS = 91
1985: AVG = 0.02 MAX = 0.15 MIN = 0.00 STDEV = 0.82 #OBS _ 91
1986: AVG = 0.75 MAX = 1.33 MIN = 0.16 STDEV = 0.37 #OBS 91
TOTAL # OF DAYS ABOVE LOWER BOUND= 159
% OF SAMPLE ABOVE L.B. = 3.9
MOST CONSEC DAYS OF SAMPLE PERIOD = 55 START10- 7-54 
SUMMARY (1942-1986): AVG = 0.69 MAX = 4.26 MIN = 0.00 # OBS = 4095
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P33:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 0.30 
STANDARD DEVIATION = 0.76 
MAXIMUM SALINITY OF ENTIRE SAMPLE = 4.93
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P33: SEASON= AUTUMN 
*** CONSECUTIVE DAYS DATA “ *
1943: AVG = 2.14 MAX 3.73 MIN
1944: AVG = 0.02 MAX = 0.18 MIN
1945: AVG = 0.00 MAX = 0.02 MIN
1946: AVG = 0.03 MAX = 0.11 MIN
1947: AVG = 0.67 MAX = 1.27 MIN
1948: AVG = 0.00 MAX = 0.03 MIN
1949: AVG = 0.01 MAX = 0.04 MIN
1950: AVG = 0.02 MAX = 0.18 MIN
1951: AVG = 0.49 MAX = 1.23 MIN
1952: AVG = 0.18 MAX = 0.45 MIN
LOWER BOUND SALINITY = 3.00
1942: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 1.16#OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1943)= 25 START10-17-43
0.76 STDEV = 1.18 #OBS = 91 
0.00 STDEV = 1.14 #OBS = 91 
0.00 STDEV = 1.16 #OBS = 91 
0.00 STDEV = 1.13 #OBS = 91 
0.00 STDEV = 0.62 #OBS = 91 
0.00 STDEV = 1.16 #OBS = 91 
0.00 STDEV = 1.16 #OBS = 91 
0.00 STDEV = 1.14 #OBS = 91 
0.00 STDEV = 0.75 #OBS = 91 
0.00 STDEV = 1.01 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1953)= 48 START10-14-53 
1953: AVG = 2.95 MAX = 4.11 MIN = 1.06 STDEV = 1.95#OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1954)= 67 START 9-25-54 
1954: AVG = 3.85 MAX = 4.93 MIN = 2.02 STDEV = 2.83 #OBS = 91
1955: AVG = 0.00 MAX = 0.02 MIN = 0.00 STDEV = 1.16#OBS= 91
1956: AVG = 0.36 MAX = 1.03 MIN = 0.00 STDEV = 0.85 #OBS = 91
1957: AVG = 0.83 MAX = 2.25 MIN = 0.00 STDEV = 0.53 #OBS = 91
1958: AVG = 0.05 MAX = 0.17 MIN = 0.00 STDEV = 1.12#OBS= 91
1959: AVG = 0.55 MAX = 1.09 MIN = 0.02 STDEV = 0.70 #OBS = 91
1960: AVG = 0.04 MAX = 0.25 MIN = 0.00 STDEV = 1.13#OBS= 91
1961: AVG = 0.15 MAX = 0.74 MIN = 0,00 STDEV = 1.03#OBS= 91
1962: AVG = 0.22 MAX = 0.58 MIN = 0.00 STDEV = 0.97 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1963)= 54 START 10- 7-63 
1963: AVG = 2.99 MAX = 4.09 MIN = 1.54 STDEV = 1.99#OBS= 91 
MOST CONSEC DAYS ABOVE LB SAL (1964)= 3 START10-20-64 
1964: AVG = 2.39 MAX = 3.02 MIN = 1.13 STDEV = 1.42#OBS= 91
1965: AVG = 2.05 MAX = 2.78 MIN = 0.87 STDEV = 1.10#OBS= 91
MOST CONSEC DAYS ABOVE LB SAL (1966)= 6 START 9-21-66 
1966: AVG = 1.02 MAX = 3.06 MIN = 0.00 STDEV = 0.48 #OBS = 91
1967: AVG = 1.96 MAX = 2.54 MIN = 1.04 STDEV = 1.02#OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1968)= 36 START10-15-68 
1968: AVG = 2.74 MAX = 4.29 MIN = 1.06 STDEV = 1.75#OBS= 91
1969: AVG = 0.05 MAX = 0.16 MIN = 0.00 STDEV = 1.12#OBS= 91
MOST CONSEC DAYS ABOVE LB SAL (1970)= 33 START10-11-70 
1970: AVG = 2.27 MAX = 4.33 MIN = 0.00 STDEV = 1.30#OBS= 91
1971: AVG = 0.00 MAX = 0.01 MIN = 0.00 STDEV = 1.16 #OBS = 91
1972: AVG = 0.02 MAX = 0.12 MIN = 0.00 STDEV = 1.15#OBS= 91
1973: AVG = 0.24 MAX = 0.61 MIN = 0.08 STDEV = 0.95 #OBS = 91
1974: AVG = 0.10 MAX = 0.29 MIN = 0.00 STDEV = 1.08#OBS= 91
1975. AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 1.16#OBS= 91
1976: AVG = 0.33 MAX = 1.16 MIN = 0.00 STDEV = 0.87 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1977)= 12 START10-20-77 
1977: AVG = 1.89 MAX = 3.12 MIN = 0.00 STDEV = 0.96 #OBS = 91
1978: AVG = 0.59 MAX = 1.30 MIN = 0.00 STDEV = 0.67 #OBS = 91
1979: AVG = 0.00 MAX = 0.00 MIN = 0.00 STDEV = 1.16 #OBS= 91
1980: AVG = 2.30 MAX = 2.91 MIN = 1.15 STDEV = 1.33#OBS= 91
MOST CONSEC DAYS ABOVE LB SAL (1981)= 42 START10-20-81 
1981: AVG = 2.65 MAX = 3.35 MIN = 1.39 STDEV = 1.66#OBS= 91 
1982: AVG = 0.74 MAX = 1.32 MIN = 0.05 STDEV = 0.58 #OBS = 91
1983: AVG = 1.75 MAX = 2.72 MIN = 0.00 STDEV = 0.84 #OBS = 91
1984: AVG = 0.08 MAX = 0.25 MIN = 0.00 STDEV = 1.09#OBS= 91 
1985: AVG = 0.04 MAX = 0.25 MIN = 0.00 STDEV = 1.13#OBS= 91
1986: AVG = 1.06 MAX = 1.79 MIN = 0.26 STDEV = 0.48 #OBS = 91
TOTAL # OF DAYS ABOVE LOWER BOUND= 336 
% OF SAMPLE ABOVE L.B. = 8.2
MOST CONSEC DAYS OF SAMPLE PERIOD = 67 START 9-25-54 
SUMMARY (1942-1986): AVG = 0.88 MAX = 4.93 MIN = 0.00 # OBS = 4095
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P40:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 1.72
STANDARD DEVIATION = 2.62
MAXIMUM SALINITY OF ENTIRE SAMPLE = 10.79
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P40: SEASON= AUTUMN 
*** CONSECUTIVE DAYS DATA ***
LOWER BOUND SALINITY = 10.00
1.62 MIN = 0.00 STDEV = 5.95 #OBS = 91
9.81 MIN = 5.65 STDEV = 1.95#OBS = 91
3.65 MIN = 0.00 STDEV = 5.36 #OBS = 91 
1.36 MIN = 0.00 STDEV = 5.72 #OBS = 91 
2.97 MIN = 0.77 STDEV = 4.60 #OBS = 91 
6.67 MIN = 0.00 STDEV = 2.35 #OBS = 91
1.79 MIN = 0.00 STDEV = 5.85 #OBS = 91 
2.15 MIN = 0.00 STDEV = 5.69 #OBS = 91 
3.52 MIN = 0.08 STDEV = 5.22 #OBS = 91
6.79 MIN = 0.38 STDEV = 2.49 #OBS = 91
4.83 MIN = 0.00 STDEV = 3.69 #OBS = 91 
BOVE LB SAL (1953)= 17 START11 - 5-53 
10.18 MIN = 6.04 STDEV = 2.82 #OBS = 91 
BOVE LB SAL (1954)= 45 START10-17-54
10.79 MIN = 7.45 STDEV = 3.62 #OBS = 91 
1.43 MIN = 0.00 STDEV = 5.74 #OBS = 91
6.31 MIN = 0.00 STDEV = 3.40 #OBS = 91
7.84 MIN = 0.06 STDEV = 2.76 #OBS = 91
3.38 MIN = 0.01 STDEV = 4.49 #OBS = 91
6.45 MIN = 1.49 STDEV = 1.75#OBS= 91
3.85 MIN = 0.11 STDEV = 4.91 #OBS = 91
5.76 MIN = 0.00 STDEV = 4.28 #OBS = 91
5.39 MIN = 0.01 STDEV = 3.29 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1963)= 5 START 11 - 6-63
1963: AVG = 8.80 MAX = 10.09 MIN = 6.70 STDEV = 2.83 #OBS = 91
1964: AVG = 8.24 MAX = 9.09 MIN = 6.22 STDEV = 2.34 #OBS = 91
1965: AVG = 7.84 MAX = 8.99 MIN = 5.73 STDEV = 2.02 #OBS = 91
1966: AVG = 4.14 MAX = 8.77 MIN = 0.06 STDEV = 2.44 #OBS = 91
1967: AVG = 7.75 MAX = 8.64 MIN = 6.04 STDEV = 1.94#OBS= 91
MOST CONSEC DAYS ABOVE LB SAL (1968)= 14 START11- 3-68 
1968: AVG = 8.60 MAX = 10.35 MIN = 6.02 STDEV = 2.65 #OBS = 91
1969: AVG = 1.59 MAX = 3.33 MIN = 0.00 STDEV = 4.82 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1970)= 11 START10-31-70
1942: AVG = 0.43 MAX
1943. AVG = 7.76 MAX
1944: AVG = 1.03 MAX
1945: AVG _ 0.66 MAX
1946: AVG = 1.82 MAX
1947: AVG = 4.25 MAX
1948: AVG = 0.53 MAX
1949: AVG = 0.69 MAX
1950: AVG = 1.18 MAX
1951: AVG - 4.09 MAX
1952: AVG = 2.77 MAX
MOST CONSEC DAYS
1953: AVG = 8.78 MAX
MOST CONSEC DAYS
1954: AVG = 9.65 MAX
1955: AVG = 0.65 MAX
1956: AVG = 3.08 MAX
1957: AVG = 3.78 MAX
1958: AVG = 1.93 MAX
1959: AVG = 5.00 MAX
1960: AVG = 1.50 MAX
1961: AVG = 2.16 MAX
1962: AVG = 3.20 MAX
1970: AVG = 7.24 MAX = 10.33 MINI =: 0.72 STDEV = 1.58 #OBS 91
1971: AVG = 0.26 MAX = 1.38 MIN = 0.00 STDEV = 6.11 #OBS = 91
1972: AVG = 0.76 MAX = 2.98 MIN —0.00 STDEV = 5.63 #OBS _ 91
1973. AVG = 3.52 MAX = 5.05 MIN = 2.49 STDEV = 3.00 #OBS = 91
1974: AVG = 2.08 MAX = 4.10 MIN = 0.00 STDEV = 4.34 #OBS = 91
1975: AVG = 0.12 MAX = 0.71 MIN = 0.00 STDEV = 6.25 #OBS = 91
1976: AVG - 2.38 MAX = 6.51 MIN = 0.00 STDEV = 4.06 #OBS = 91
1977: AVG = 6.68 MAX = 9.28 MIN = 0.78 STDEV = 1.31 #OBS = 91
1978: AVG = 4.58 MAX = 6.98 MIN = 0.53 STDEV = 2.07 #OBS = 91
1979: AVG = 0.05 MAX = 0.73 MIN = 0.00 STDEV = 6.32 #OBS = 91
1980: AVG = 8.14 MAX = 9.01 MIN = 6.17 STDEV = 2.26 #OBS = 91
1981: AVG = 8.61 MAX 9.50 MIN = 6.67 STDEV = 2.66 #OBS 91
1982: AVG = 5.30 MAX = 6.88 MIN = 2.13 STDEV = 1.55 #OBS - 91
1983: AVG = 7.03 MAX = 8.69 MIN = 0.00 STDEV = 1.46 #OBS = 91
1984: AVG = 2.37 MAX = 4.00 MIN = 0.36 STDEV = 4.07 #OBS = 91
1985: AVG = 1.22 MAX = 3.99 MIN = 0.00 STDEV = 5.18 #OBS 91
1986: AVG = 6.25 MAX = 7.82 MIN = 3.68 STDEV = 1.23 #OBS 91
TOTAL # OF DAYS ABOVE LOWER BOUND= 97 
% OF SAMPLE ABOVE L.B. = 2.4
MOST CONSEC DAYS OF SAMPLE PERIOD = 45 START10-17-54 
SUMMARY (1942-1986): AVG = 3.97 MAX = 10.79 MIN = 0.00 # OBS = 4095
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P41:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 2.22
STANDARD DEVIATION = 3.06
MAXIMUM SALINITY OF ENTIRE SAMPLE = 11.85
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P41: SEASON= AUTUMN
*** CONSECUTIVE DAYS DATA ***
LOWER BOUND SALINITY = 10.00
1942: AVG = 0.79 MAX = 2.61 MIN = 0.00 STDEV = 6.91 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1943)= 28 START10-14-43 
1943: AVG = 9.00 MAX = 10.97 MIN = 6.98 STDEV = 1.88 #OBS = 91 
1944: AVG = 1.68 MAX = 4.99 MIN = 0.01 STDEV = 6.04 #OBS = 91
1945: AVG = 1.20 MAX = 2.25 MIN = 0.00 STDEV = 6.51 #OBS = 91
1946: AVG = 2.83 MAX = 4.19 MIN = 1.45 STDEV = 4.92 #OBS = 91
1947: AVG = 5.21 MAX = 7.97 MIN = 0.00 STDEV = 2.69 #OBS = 91
1948: AVG = 0.99 MAX = 2.81 MIN = 0.00 STDEV = 6.72 #OBS = 91
1949: AVG = 1.23 MAX = 3.31 MIN = 0.00 STDEV = 6.48 #OBS = 91
1950: AVG = 1.93 MAX = 4.77 MIN = 0.23 STDEV = 5.80 #OBS = 91
1951: AVG = 5.22 MAX = 8.13 MIN = 0.79 STDEV = 2.68 #OBS = 91
1952: AVG = 3.77 MAX = 6.18 MIN = 0.00 STDEV = 4.02 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1953)= 51 START10-11-53 
1953: AVG = 9.96 MAX = 11.31 MIN = 7.30 STDEV = 2.67 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1954)= 65 START 9-27-54 
1954: AVG = 10.75 MAX = 11.85 MIN = 8.63 STDEV = 3.39 #OBS = 91 
1955: AVG = 1.17 MAX = 2.32 MIN = 0.00 STDEV = 6.54 #OBS = 91
1956: AVG = 3.90 MAX = 7.63 MIN = 0.00 STDEV = 3.89 #OBS = 91
1957: AVG = 4.69 MAX = 9.02 MIN = 0 .1 6  STDEV = 3 .1 6  #OBS = 91 
1958: AVG = 2.90 MAX = 4.65 MIN = 0.03 STDEV = 4.85 #OBS = 91 
1959: AVG = 6.32 MAX = 7.77 MIN = 2.37 STDEV = 1.78#OBS= 91 
1960: AVG = 2.34 MAX = 5.11 MIN = 0.32 STDEV = 5.40 #OBS = 91
1961: AVG = 2.97 MAX = 7.12 MIN = 0.00 STDEV = 4.79 #OBS = 91
1962: AVG = 4.26 MAX = 6.80 MIN = 0.04 STDEV = 3.55 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1963)= 53 START 10- 9-63 
1963: AVG = 9.95 MAX = 11.22 MIN = 7.90 STDEV = 2.67 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1964)= 40 START10-13-64 
1964: AVG = 9.46 MAX = 10.28 MIN = 7.43 STDEV = 2.25 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1965)= 23 START 11- 8-65 
1965: AVG = 9.11 MAX = 10.24 MIN = 7.01 STDEV = 1.96#OBS= 91 
1966: AVG = 5.10 MAX = 9.90 MIN = 0.19 STDEV = 2.79 #OBS = 91
1967: AVG = 9.02 MAX = 9.88 MIN = 7.26 STDEV = 1.89#OBS= 91
MOST CONSEC DAYS ABOVE LB SAL (1968)= 42 START10-12-68 
1968: AVG = 9.79 MAX = 11.45 MIN = 7.28 STDEV = 2.53 #OBS = 91
1969: AVG = 2.36 MAX = 4.59 MIN = 0.00 STDEV = 5.38 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1970)= 34 START 10- 9-70 
1970: AVG = 8.35 MAX = 11.43 MIN = 1.32 STDEV = 1.46#OBS= 91 
1971: AVG = 0.50 MAX = 2.30 MIN = 0.00 STDEV = 7.20 #OBS = 91
1972: AVG = 1.18 MAX = 4.20 MIN = 0.00 STDEV = 6.54 #OBS = 91
1973: AVG = 4.73 MAX = 6.33 MIN = 3.54 STDEV = 3.12#O B S= 91 
1974: AVG = 2.95 MAX = 5.42 MIN = 0.00 STDEV = 4.80 #OBS = 91
1975: AVG = 0.27 MAX = 1.38 MIN = 0.00 STDEV = 7.42 #OBS = 91
1976: AVG = 2.97 MAX = 7.82 MIN = 0.00 STDEV = 4.79 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1977)= 25 START10-12-77 
1977: AVG = 7.81 MAX = 10.49 MIN = 1.48 STDEV = 1.27#OBS= 91 
1978: AVG = 5.82 MAX = 8.32 MIN = 1.10 STDEV = 2.16#O B S= 91
1979: AVG = 0.09 MAX = 1.37 MIN = 0.00 STDEV = 7.60 #OBS = 91
MOST CONSEC DAYS ABOVE LB SAL (1980)= 30 START10-22-80 
1980: AVG = 9.38 MAX = 10.23 MIN = 7.42 STDEV = 2 .1 8  #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1981 )= 48 START10-14-81 
1981: AVG = 9.83 MAX = 10.69 MIN = 7.93 STDEV = 2.56 #OBS = 91 
1982: AVG = 6.60 MAX = 8.20 MIN = 3.19 STDEV = 1.59#OBS= 91 
1983: AVG = 8.21 MAX = 9.90 MIN = 0.00 STDEV = 1.39#OBS= 91 
1984: AVG = 3.45 MAX = 5.32 MIN = 0.75 STDEV = 4.32 #OBS = 91
1985: AVG = 1.79 MAX = 5.34 MIN = 0.00 STDEV = 5.93 #OBS = 91
1986: AVG = 7.59 MAX = 9.15 MIN = 4.93 STDEV = 1.25#OBS= 91 
TOTAL # OF DAYS ABOVE LOWER BOUND= 450 
% OF SAMPLE ABOVE L.B. = 11.0
MOST CONSEC DAYS OF SAMPLE PERIOD = 65 START 9-27-54 
SUMMARY (1942-1986): AVG = 4.88 MAX = 11.85 MIN = 0.00 # OBS = 4095
DAILY SALINITY OBS FROM 11/01/41 - 10/02/87 
TOTAL # OBSERVATIONS = 16772
SUMMARY FOR TRANSECT P42:
# OF OBSERVATIONS = 16772
AVERAGE SALINITY = 2.95
STANDARD DEVIATION = 3.57
MAXIMUM SALINITY OF ENTIRE SAMPLE = 13.00
MINIMUM SALINITY OF ENTIRE SAMPLE = 0.00
TRANSECT P42: SEASON= AUTUMN
*** CONSECUTIVE DAYS DATA ***
LOWER BOUND SALINITY = 10.00
1942: AVG = 1.47 MAX = 4.22 MIN = 0.00 STDEV = 7.81 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1943)= 54 START 9-20-43 
1943: AVG = 10.44 MAX = 12.26 MIN = 8.56 STDEV = 1.75 #OBS = 91
1944: AVG = 2.82 MAX = 6.75 MIN = 0.12 STDEV = 6.48 #OBS = 91 
1945: AVG = 2.17 MAX = 3.71 MIN = 0.00 STDEV = 7.12#OBS = 91 
1946: AVG = 4.31 MAX = 5.88 MIN = 2.63 STDEV = 5.02 #OBS = 91 
1947: AVG = 6.38 MAX = 9.49 MIN = 0.00 STDEV = 3.05 #OBS = 91 
1948: AVG = 1.88 MAX = 4.31 MIN = 0.00 STDEV = 7.41 #OBS = 91 
1949: AVG = 2.19 MAX = 4.95 MIN = 0.02 STDEV = 7.09 #OBS = 91 
1950: AVG = 3.15 MAX = 6.36 MIN = 0.62 STDEV = 6.15#O B S= 91 
1951: AVG = 6.70 MAX = 9.70 MIN = 1.61 STDEV = 2.77 #OBS = 91 
1952: AVG = 5.17 MAX = 7.85 MIN = 0.00 STDEV = 4.20 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1953)= 74 START 9-18-53 
1953: AVG = 11.29 MAX = 12.56 MIN = 8.79 STDEV = 2.43 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1954)= 89 START 9- 3-54 
1954. AVG = 11.98 MAX = 13.00 MIN = 9.98 STDEV = 3.05 #OBS = 91 
1955: AVG = 2.08 MAX = 3.67 MIN = 0.00 STDEV = 7.21 #OBS = 91 
1956: AVG = 4.96 MAX = 9.19 MIN = 0.00 STDEV = 4.40 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1957)= 16 START 9- 6-57 
1957: AVG = 5.97 MAX = 10.37 MIN = 0.51 STDEV = 3.44 #OBS = 91 
1958: AVG = 4.30 MAX = 6.34 MIN = 0.17 STDEV = 5.03 #OBS = 91 
1959: AVG = 7.94 MAX = 9.33 MIN = 3.75 STDEV = 1.73#OBS= 91 
1960: AVG = 3.67 MAX = 6.71 MIN = 0.75 STDEV = 5.64 #OBS = 91 
1961: AVG = 4.21 MAX = 8.75 MIN = 0.00 STDEV = 5.11 #OBS = 91 
1962: AVG = 5.66 MAX = 8.50 MIN = 0.21 STDEV = 3.72 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1963)= 79 START 9-13-63 
1963: AVG = 11.26 MAX = 12.46 MIN = 9.29 STDEV = 2.40 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1964)= 71 START 9-18-64 
1964: AVG = 10.86 MAX =11.63 MIN = 8.84 STDEV = 2.06 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1965)= 66 START 9-26-65 
1965: AVG = 10.55 MAX =11.65 MIN = 8.54 STDEV = 1.83 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1966)= 30 START 9- 2-66 
1966: AVG = 6.38 MAX = 11.16 MIN = 0.51 STDEV = 3.05 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1967)= 63 START 9-29-67 
1967: AVG = 10.47 MAX = 11.30 MIN = 8.72 STDEV = 1.77#OB S= 91 
MOST CONSEC DAYS ABOVE LB SAL (1968)= 73 START 9-19-68 
1968: AVG = 11.15 MAX = 12.70 MIN = 8.76 STDEV = 2.31 #OBS = 91 
1969: AVG = 3.47 MAX = 6.22 MIN = 0.00 STDEV = 5.84 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1970)= 56 START 9-18-70 
1970: AVG = 9.66 MAX = 12.64 MIN = 2.34 STDEV = 1.30 #OBS = 91 
1971: AVG = 0.99 MAX = 3.79 MIN = 0.00 STDEV = 8.28 #OBS = 91 
1972: AVG = 1.83 MAX = 5.83 MIN = 0.00 STDEV = 7.45 #OBS = 91 
1973: AVG = 6.30 MAX = 7.90 MIN = 4.92 STDEV = 3.13#O B S= 91 
1974: AVG = 4.17 MAX = 7.10 MIN = 0.00 STDEV = 5.16 #OBS = 91 
1975: AVG = 0.65 MAX = 2.68 MIN = 0.00 STDEV = 8.62 #OBS = 91 
1976: AVG = 3.74 MAX = 9.35 MIN = 0.00 STDEV = 5.57 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1977)= 63 START 9- 5-77 
1977: AVG = 9.19 MAX = 11.85 MIN = 2.71 STDEV = 1.21 #OBS = 91 
1978: AVG = 7.40 MAX = 9.88 MIN = 2.21 STDEV = 2.16#O B S= 91 
1979: AVG = 0.21 MAX = 2.51 MIN = 0.00 STDEV = 9.06 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1980)= 73 START 9-19-80 
1980: AVG = 10.79 MAX = 11.61 MIN = 8.89 STDEV = 2.01 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1981)= 80 START 9-12-81 
1981: AVG = 11.21 MAX = 12.04 MIN = 9.38 STDEV = 2.36 #OBS = 91 
1982: AVG = 8.16 MAX = 9.75 MIN = 4.69 STDEV = 1.58#OBS= 91 
MOST CONSEC DAYS ABOVE LB SAL (1983)= 52 START 9-25-83 
1983: AVG = 9.59 MAX = 11.26 MIN = 0.00 STDEV = 1.28#OBS= 91 
1984: AVG = 4.97 MAX = 7.01 MIN = 1.53 STDEV = 4.39 #OBS = 91 
1985: AVG = 2.68 MAX = 7.04 MIN = 0.00 STDEV = 6.61 #OBS = 91 
MOST CONSEC DAYS ABOVE LB SAL (1986)= 27 START10-19-86 
1986: AVG = 9.18 MAX = 10.68 MIN = 6.52 STDEV = 1.21 #OBS = 91 
TOTAL # OF DAYS ABOVE LOWER BOUND= 995 
% OF SAMPLE ABOVE L.B. = 24.3
MOST CONSEC DAYS OF SAMPLE PERIOD = 89 START 9- 3-54 
SUMMARY (1942-1986): AVG = 6.08 MAX = 13.00 MIN = 0.00 # OBS = 4095
Appendix VI. Matrices of model generated monthly mean 
salinities, and residuals, 1942-1986, for transect 
P42 of the Pamunkey River.
MATRIX OF MONTHLY MEAN SALINITIES, MODEL GENERATED
TRANSECT P42, 1942-1986
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
42 5.03 1.73 0.62 0.49 2.67 4.9 5.27 0.73 2.26 1.61 0.53 0.34
0.29 0.01 0.02 0.13 0.27 1.78 4.06 6.88 9.71 11.44 10.15 9.73
44 3.72 2.65 0 0.01 0.68 3.32 6.11 4.03 4.16 1.61 2.73 0.46
0.09 0.48 0.29 0.92 0.35 1.52 1.75 0.32 1.79 1.88 2.03 0.17
46 0.02 0 0.03 0.06 0 0.24 0.26 1.39 4.13 4.29 4.51 3.58
0.14 0.34 0.17 0.1 0.68 1.83 3.16 5.22 8.16 9.16 1.73 1.08
48 0.66 0.13 0 0 0 0.42 2.86 0.52 2.51 1.88 1.24 0
0 0 0.01 0.01 0.05 1.09 0.14 0.61 1.67 3.93 0.93 2.07
50 1.06 0.11 0.2 0.16 0.13 0.61 2.28 4.26 3.25 2.66 3.56 0.68
0.91 0.34 0.05 0.01 0.33 0.46 2.28 5.02 7.33 9.06 3.63 2.11
52 0.02 0.01 0.01 0.03 0.01 0.96 2.74 4.84 3.51 6.7 5.23 0.17
0.08 0.02 0.01 0.01 0.13 0.88 3.93 7.47 9.87 11.6 12.39 8.52
54 4.53 1.33 0.27 0.84 0.65 2.76 6.18 8.78 10.77 12.24 12.92 10.39
5.36 3.53 0.23 0.51 1.36 2.5 5.5 3.42 6.7 2.39 3.14 4.34
56 4.87 0.99 0.47 0.23 1.7 3.25 4.33 3.4 7.15 7.43 0.21 0.52
0.81 0.01 0.01 0.06 1.01 2.48 5.82 8.81 10.12 4.9 2.91 0.11
58 0.02 0.02 0 0 0.04 0.79 2.49 3.79 2.87 5.36 4.63 4.54
0.32 0.7 0.73 0.08 1.06 1.78 4.31 3.59 7.47 8.78 7.55 2.21
60 0.4 0.24 0.02 0.01 0.15 0.92 3.73 4.62 3.5 3.48 4.05 3.94
0.56 0.64 0 0 0.01 0.42 1.32 4.59 5.18 5.77 1.64 0.89
62 0.01 0.04 0 0 0.18 0.58 1.19 3.41 6.24 7.53 3.15 1.84
0.42 0.22 0.02 0.27 1.85 0.97 4.46 7.91 10.17 11.58 12 7.09
64 1.08 0.03 0.05 0.11 0.76 3.88 6.26 8.08 9.96 11.4 11.2 6.55
0.39 0.18 0.02 0.08 1.17 2.84 4.51 7.05 9.4 10.72 11.53 11.51
66 11.03 4.72 0.45 2.05 0.86 3.08 6.5 9.09 10.77 4.72 3.72 4.28
0.59 0.5 0.07 0.73 0.83 3.13 6.31 8.32 9.35 10.94 11.11 4.31
68 0.09 0.95 0.82 0.85 2.34 1.75 4.87 7.79 9.79 11.61 12.03 10.16
6.7 1.19 0.12 0.45 2.26 2.79 3.2 0.08 0.58 3.88 5.92 2.59
70 0.06 0.95 0.27 0 0.32 2.91 6.15 7.69 9.9 11.76 7.25 3.14
0.38 1.19 0.01 0.07 0.36 0.02 1.81 4.44 2.09 0.78 0.11 0.06
72 0.27 0.01 0.01 0.07 0.01 0.09 0.04 0.37 3.83 1.66 0.01 0
0.01 0.29 0 0 0.02 0.76 3.62 5.66 6.46 6.26 6.17 1.76
74 0.01 0.04 0.12 0.02 0.15 0.82 3.8 4.44 1.41 4.51 6.57 0.38
0.21 0 0.06 0 0.12 0.58 0.25 0.74 1.27 0.07 0.62 0.63
76 0.02 0.02 0.06 0.14 0.7 1.48 3.5 6.75 8.73 2.12 0.43 0.14
0.61 0.66 0.83 0.5 2.59 5.1 7.34 9.11 10.38 11.51 5.6 0.79
78 0.02 0.01 0.04 0.06 0 0.21 1.69 1.89 4.5 8.06 9.6 6.23
0.3 0.07 0 0.01 0.18 0.17 2.13 3.19 0.57 0.01 0.05 0.21
80 0.2 0.06 0.04 0.01 0.15 1.47 5.34 7.9 0.82 11.23 11.31 10.05
10.07 7.63 5.33 4.67 3.81 4.47 6.23 8.35 10.17 11.5 11.94 10.4
82 2.74 0.15 0.01 0.21 1.29 0.56 3.52 4.3 6.64 9.12 8.7 3.27
1.45 0.48 0.01 0 0 0.29 2.81 6.98 9.49 10.95 8.3 0.02
84 0.03 0.01 0 0 0.01 0.85 1.1 0.26 4.02 6.05 4.79 0.57
0.61 0.09 0.57 1.37 3.25 2.81 5.81 5.24 3.16 4.73 0.09 0.16
86 1.04 0.03 0.07 0.53 1.38 3.33 6.52 7.3 7.68 9.85 10.01 3.76
MATRIX MONTHLY RESIDUALS, AFTER OVERALL MEAN OF 2.88 HAS BEEN SUBTRACTED
fRANSECT P42, 1942-1986
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
42 2.15 -1.15 -2.26 -2.39 -0.21 2.02 2.39 -2.15 -0.62 -1.27 -2.35 -2.54
-2.59 -2.87 -2.86 -2.75 -2.61 -1.1 1.18 4 6.83 8.56 7.27 6.85
44 0.84 -0.23 -2.88 -2.87 -2.2 0.44 3.23 1.15 1.28 -1.27 -0.15 -2.42
-2.79 -2.4 -2.59 -1.96 -2.53 -1.36 -1.13 -2.56 -1.09 -1 -0.85 -2.71
46 -2.86 -2.88 -2.85 -2.82 -2.88 -2.64 -2.62 -1.49 1.25 1.41 1.63 0.7
-2.74 -2.54 -2.71 -2.78 -2.2 -1.05 0.28 2.34 5.28 6.28 -1.15 -1.8
48 -2.22 -2.75 -2.88 -2.88 -2.88 -2.46 -0.02 -2.36 -0.37 -1 -1.64 -2.88
-2.88 -2.88 -2.87 -2.87 -2.83 -1.79 -2.74 -2.27 -1.21 1.05 -1.95 -0.81
50 -1.82 -2.77 -2.68 -2.72 -2.75 -2.27 -0.6 1.38 0.37 -0.22 0.68 -2.2
-1.97 -2.54 -2.83 -2.87 -2.55 -2.42 -0.6 2.14 4.45 6.18 0.75 -0.77
52 -2.86 -2.87 -2.87 -2.85 -2.87 -1.92 -0.14 1.96 0.63 3.82 2.35 -2.71
-2.8 -2.86 -2.87 -2.87 -2.75 -2 1.05 4.59 6.99 8.72 9.51 5.64
54 1.65 -1.55 -2.61 -2.04 -2.23 -0.12 3.3 5.9 7.89 9.36 10.04 7.51
2.48 0.65 -2.65 -2.37 -1.52 -0.38 2.62 0.54 3.82 -0.49 0.26 1.46
56 1.99 -1.89 -2.41 -2.65 -1.18 0.37 1.45 0.52 4.27 4.55 -2.67 -2.36
-2.07 -2.87 -2.87 -2.82 -1.87 -0.4 2.94 5.93 7.24 2.02 0.03 -2.77
58 -2.86 -2.86 -2.88 -2.88 -2.84 -2.09 -0.39 0.91 -0.01 2.48 1.75 1.66
-2.56 -2.18 -2.15 -2.8 -1.82 -1.1 1.43 0.71 4.59 5.9 4.67 -0.67
60 -2.48 -2.64 -2.86 -2.87 -2.73 -1.96 0.85 1.74 0.62 0.6 1.17 1.06
-2.32 -2.24 -2.88 -2.88 -2.87 -2.46 -1.56 1.71 2.3 2.89 -1.24 -1.99
62 -2.87 -2.84 -2.88 -2.88 -2.7 -2.3 -1.69 0.53 3.36 4.65 0.27 -1.04
-2.46 -2.66 -2.86 -2.61 -1.03 -1.91 1.58 5.03 7.29 8.7 9.12 4.21
64 -1.8 -2.85 -2.83 -2.77 -2.12 1 3.38 5.2 7.08 8.52 8.32 3.67
-2.49 -2.7 -2.86 -2.8 -1.71 -0.04 1.63 4.17 6.52 7.84 8.65 8.63
66 8.15 1.84 -2.43 -0.83 -2.02 0.2 3.62 6.21 7.89 1.84 0.84 1.4
-2.29 -2.38 -2.81 -2.15 -2.05 0.25 3.43 5.44 6.47 8.06 8.23 1.43
68 -2.79 -1.93 -2.06 -2.03 -0.54 -1.13 1.99 4.91 6.91 8.73 9.15 7.28
3.82 -1.69 -2.76 -2.43 -0.62 -0.09 0.32 -2.8 -2.3 1 3.04 -0.29
70 -2.82 -1.93 -2.61 -2.88 -2.56 0.03 3.27 4.81 7.02 8.88 4.37 0.26
-2.5 -1.69 -2.87 -2.81 -2.52 -2.86 -1.07 1.56 -0.79 -2.1 -2.77 -2.82
72 -2.61 -2.87 -2.87 -2.81 -2.87 -2.79 -2.84 -2.51 0.95 -1.22 -2.87 -2.88
-2.87 -2.59 -2.88 -2.88 -2.86 -2.12 0.74 2.78 3.58 3.38 3.29 -1.12
74 -2.87 -2.84 -2.76 -2.86 -2.73 -2.06 0.92 1.56 -1.47 1.63 3.69 -2.5
-2.67 -2.88 -2.82 -2.88 -2.76 -2.3 -2.63 -2.14 -1.61 -2.81 -2.26 -2.25
76 -2.86 -2.86 -2.82 -2.74 -2.18 -1.4 0.62 3.87 5.85 -0.76 -2.45 -2.74
-2.27 -2.22 -2.05 -2.38 -0.29 2.22 4.46 6.23 7.5 8.63 2.72 -2.09
78 -2.86 -2.87 -2.84 -2.82 -2.88 -2.67 -1.19 -0.99 1.62 5.18 6.72 3.35
-2.58 -2.81 -2.88 -2.87 -2.7 -2.71 -0.75 0.31 -2.31 -2.87 -2.83 -2.67
80 -2.68 -2.82 -2.84 -2.87 -2.73 -1.41 2.46 5.02 -2.06 8.35 8.43 7.17
7.19 4.75 2.45 1.79 0.93 1.59 3.35 5.47 7.29 8.62 9.06 7.52
82 -0.14 -2.73 -2.87 -2.67 -1.59 -2.32 0.64 1.42 3.76 6.24 5.82 0.39
-1.43 -2.4 -2.87 -2.88 -2.88 -2.59 -0.07 4.1 6.61 8.07 5.42 -2.86
84 -2.85 -2.87 -2.88 -2.88 -2.87 -2.03 -1.78 -2.62 1.14 3.17 1.91 -2.31
-2.27 -2.79 -2.31 -1.51 0.37 -0.07 2.93 2.36 0.28 1.85 -2.79 -2.72
86 -1.84 -2.85 -2.81 -2.35 -1.5 0.45 3.64 4.42 4.8 6.97 7.13 0.88
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